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ERRATA

Ref. Mammal Bones in the Buchan District, by N. A. Wakefield.

In Table 2, page 213, numbers for Cheiroptera should be corrected as

follows

:

Recent Pleistocene

cf. Eptesicus pumilus 1 3

cf. Chalinolobus morio — 3

Tadarida australis 1 —
Ref. Preliminary Report on McEachern's Cave, S.W. Victoria, by N. A.

Wakefield.

On page 371, column 2, line 14 should read

—

"Layer, 196 particles from 207 mg."

Insert in references on page 383

—

"Wakefield, N. A., 1966. Mammals Recorded for the Mallee, Victoria.

Proc. Roy. Soc. Vict., 77(2): 627-636."

Seebeck, John H. and Hamilton-Smith, E.: Notes on a wintering colony

of bats.

Several words were inadvertently admitted from the above paper,

published in the Nov. 1967 issue (Vol. 84, no. 11) of the Victorian Naturalist.

On page 349, column 1, lines 13-17 should read:

"In the course of further examination of museum collections, McKean
(pers. comm.) has seen one specimen from Melville Island, N.T. (Reg. no.

C953, Natl. Mus.) and two from Alberton, Sth. Queensland (Reg. nos. J2756-7,

Queensland Museum)."
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Editorial

With this first part of Volume 84,

the Victorian Naturalist appears with a

new cover design.

When the previous cover design re-

placed the former plain one, it was

responsible, together with an intense

sales promotion program, for a tre-

mendous increase in subscriptions and

membership figures.

This new design is merely an exten-

sion of the already successful format

of our magazine. It will allow, to a

certain degree, the use of some of the

larger illustration blocks which belong

to the Club, and which, in the past,

have been unable to be used due to

their size.

As well as the new cover, there are

one or two explanations necessary

regarding some of the contents of the

new volume.

"Bush Brushes", which has been ap-

pearing for the past few years, will not

be replaced, but will bear a different

title. It shall be called "Readers'

Nature Notes and Queries".

A new series, called "Close to Na-
ture", is primarily designed to en-

courage young folk and the non-

specialist older person, to take more
than a casual interest in the natural

world of their own garden.

The remainder of the magazine will

remain unaltered, and will be avail-

able, as in the past, to both the scien-

tific and lay contributors. It is only

through your contributions, illustra-

tions, and notes, that the Victorian

Naturalist continues to be successful,

and I therefore look forward to re-

ceiving these from you in the coming
months.

4 Vict. Nat.—Vol. 84



close ±o na.±ur-e
How many of us realize just how close we are to nature; and with what

little effort it can be studied?

From the fluttering moth at a lighted window, to the spiders in the darkest corner

of our garden shed; the wonders of the natural world are numerous—to the careful

and patient observer!

This month, we begin a series in which a look is taken at some of these

creatures which make up this "world in the garden". The aim is not to provide
a completely scientific treatise on each subject; but rather to provide enough
general detail to stimulate an interest in the things around us.

If the series encourages us not only to look; but to see something in what we
are looking at, then it will have served its purpose.

I was endeavouring to overcome

the spring growth of grasses in my
garden, in November of last year,

when a small, colorful spider, no more
than one-eighth of an inch in length,

appeared on my hand. 1 was so taken

by the coloring of royal blue and red

on the upper side of the abdomen,
that I raised my hand for a closer look.

Immediately I moved my hand, the

spider vanished—only to appear again

on my left knee. Obviously, it did not

crawl to this position, because a gap
of six inches separated my right hand
from my bent left knee. Its method
of movement was revealed to me soon
after—when it jumped from my knee
to a grass blade close by.

I remembered at this point, having

seen this little spider a few years pre-

viously in my garden, but had nor

studied it in any detail; but now I had
the opportunity to do so, and I fol-

lowed it in its series of jumps from
glass-blade to grass-blade. Before each
jump, the cephalothorax (front section

of spider's body), was raised, or swung
to either side, as if the spider was
looking and selecting the most appro-
priate landing place. It was quite easy
to follow the little chap, for his

colouring in the sunlight was extremely
vivid.

The third pair of legs on this spider

are more evident than the other three

pairs. These are the ones used to pro-

vide the jumping power, and are

moved, whilst the spider is walking, in

the same manner as the oars are moved
in a single sculls boat-race, only much
more quickly. The final section of

these legs (tarsus), was white; as

were the palps (appearing in most
spiders as a pair of small extra legs at

the front). With the swift movement
of these legs and palps, it reminded
me of a sparring boxer in white boots

and boxing gloves.

Due to these quick movements and
the apparently good vision, it was ex-

tremely difficult to photograph this

little spider; but after quite a deal of

\

Fig. 1, X 8. The Gliding Spider, Saitis volans,
provides a most attractive color combination of
red, royal blue, black, white and brown.

Photo: G. Ward

January, 1967 5



Fig. 2.

View of Saitis volans show-
ing details of one of the 3i(l

pair of legs. It carries a

series of comb-like hairs.

Photo: G. Ward

wasted film, I managed to obtain a

few photographs of some of the in-

teresting features.

The name of this spider is the

Ghding Spider Saitis volans, and earns

this from the abihty to gHde for a

short distance during jumps. This is

accompHshed by the raising of small

flaps, one on either side of the ab-

domen, to act as tiny wings while the

spider is in flight. These flaps are al-

most invisible when not raised, but

can be seen under a hand lens.

After having noticed this little

spider, I came across three more forms

of jumping spider, all during this same
month of November. It would appear

from this, that spring is an active time

for the members of the family

Salticidae. Unlike most other spiders,

which hunt at night, these do their

hunting during daylight, and they

shelter at night in silken tubes or tents,

woven between cracks in bark, or

between the leaves of some bush.

The eyes of the jumping spiders are

worthy of some comment. Most spi-

ders have four pairs of eyes arranged

in a definite order, which gives some
indication of the species to which a

certain spider belongs. This particular

grouping of the eyes is called the

"eye formula", and for the jumping
spiders consists of one row of four in

the front (fig. 3), and two rows of

two, on top of the cephalothorax. The
front four eyes of Saitis volans are of

a beautiful bottle-green colour, and
when looking through a lens, "eye to

eye", they seem to convey a look of

intelligence and impishness.

[ was able to establish, in regard to

the species which built the shelter

shown in fig. 5, that a visional

reaction was present when my hand,

held 12 inches from and in front

of the spider, was moved across

the assumed line of vision. This

reaction took the form of a short,

quick, backward movement. It seems
from this, that due to their method of

stalking prey, their eyesight is perhaps

better developed than other spiders.

There is another member of this

3. Photd: G. Ward

The four forward pointing
eyes of Saitis volans. The
palps may be seen as white,
curved portions in lower
part of photograph, and
were used on occasions to

clean the eyes by wiping
motions.

6 Vict. Nat.—Vol. 84



family which is fairly common, and

this is the Grey and Black jumping

spider, which may be found quite

often on the sunny side of paling

fences.

So, when next you are cleaning

your unwanted grass, watch for mem-
bers of this fascinating group of spi-

ders. You may be able to add some-

thing of importance to the knowledge

of their life history and habits.

For the confirmation of the species Saitis
volans, thanks are due to Mr. Neboiss of the
National Museum, Melbourne.

For further reading:—
Australian Spiders, Their Lives and Habits

—

by Keith C. McKeozvn {Angus & Robertson).
Know Your Australian Spiders and Ticks

—

by B. Hadlington {Huntsman Press 1962).
Spiders of Australia—by Barbara York Main

{Jacaranda Press 1965).
Victorian Naturalist—49; April 1933, pp.

290-292.

Fig. 4. Another species of the Salticidae family
of Jumping Spiders. Note eye on side of cephalo-
thorax.

Fig. 5. Silken shelter of yet another species,
attached to a pittosporum leaf. Arrows show two
entrances to shelter.

Fig. 6. The fourth member of the family. The
abdomen in this species is more elongate than
the other three species mentioned.

January, 1967



Some Taxonomic Revision in the Australian

Marsupial Genus Bettongia (Macropodidae),

with description of a New Species

By N. a. Wakefield*

1. Introduction

This study was initiated by the

problem of identifying cranial frag-

ments of Bettongia found in cave de-

posits in the Buchan area of eastern

Victoria. The name B. gaimardi was

used (Wakefield, 1960) for the speci-

mens concerned, but only out of con-

sideration of the near-coastal habitat

iand the priority in the genus of this

specific name.

Both Troughton (1941) and Tate

(1948) knew B. gaimardi only as a

"lost" species from central-eastern

New South Wales, and each was vague

or doubtful as to whether it was speci-

fically distinct from B. penicillata.

Finlayson (1958) treated 5. penicillata

as a species almost Australia-wide in

distribution, but gave no cognizance to

B. gaiinardi.

The present investigation was
broadened to a study of morphological

characters and geographical distribu-

tion of all species of the genus. Speci-

mens were examined froni the follow-

ing sources:

National Museum of Victoria, Mel-

bourne (NMV)
Fisheries and Wildlife Department,

Melbourne
Australian Museum, Sydney (AM)
Macleay Museum, Sydney
Queensland Museum, Brisbane

South Australian Museum, Adelaide

Western Australian Museum, Perth

Tasmanian Museum, Hobart
Queen Victoria Museum, Laun-

ceston

American Museum of Natural His-

tory, New York (AMNH)
Museum of Comparative Zoology,

Harvard University (MCZ)

In addition, data of specimens, in-

cluding photographs and measure-

ments, were obtained from:

British Museum (Natural History),

London (BM)
National Museum of Natural His-

tory, Paris

Zoological Museum, Oslo Univer-

sity, Norway

Of the now-extinct mainland pop-

ulation of B. gaimardi, all sources

together yielded only 7 adult skulls

complete enough for suitable measure-

ment. A series of 1 1 skulls of the extant

Tasmanian population (syn. B. cuni-

culiis) has been used to compare this

island race with the B. gaimardi of the

mainland; and the combined series of

18 specimens has provided data for

comparisons with other species.

A series of 14 adult skulls of the

extant south-western Australian po-

pulation has been used to demonstrate

characters of B. penicillata. Of the

hitherto undescribed species in north-

eastern Queensland, only 6 specimens

were located (4 adults and 2 sub-

adult); these however amply demon-
strate a species of brush-tailed bettong

distinct from both B. penicillata and
B. gaimardi.

* Department of Zoology and Comparative
Physiology, Monash University, Clayton, Vic.
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In this study, the fourth species,

B. lesueur, has been considered only

sufficiently to distinguish it in general

terms from the three brush-tailed

species with which the present paper is

primarily concerned.

Terms used for cranial measure-

ments are either as standardized by

Thomas (1888, p. viii), or are self-

explanatory, or are as follows:

Rostrum Width. The maximum
width at junction of maxillae and pre-

maxillae.

Nasal Opening Width. The maxi-

mum internal width at the posterior

end of nasal passage.

p*-p^ and m^-m^. The maximum
distance, in each case, between outer

edges of these teeth.

Bulla Length. From the anterior

edge of the foramen lacerum posterio-

rum to the anteriormost part of the

alisphenoid inflation.

Bulla Depth. The maximum vertical

depth of the alisphenoid inflation

below the horizontal condyloid surface

of the glenoid fossa.

Unless otherwise indicated, mea-
surements throughout the paper are

in millimetres.

Range and mean of each measure-

ment for each population are set out

in Table 1.

The series have been compared for

skull size on the basis of one measure-

ment only—Basal Length. The more
important consideration of cranial

proportions has been based on the re-

duction of other dimensions to percen-

tages of Basal Length; these propor-

tions are summarized in Table 2.

Because of the smallness of the sam-

ples used in the comparisons, statisti-

cal significance has been assessed by

the Mann-Whitnev U test, as described

by Siegel (1954).

Distributional data are shown in

Text-figure L

2. The genus Bettongia

The genus was established by Gray
(1837). Its species are distinguished

by the combination of three "ill-

defined characters" (Tate, loc. cit.):

large palatal vacuities, inflated bullae,

and the permanent premolar having

6 or more vertical grooves. There are

four species.

Bettongia lesueur inhabits compara-
tively arid areas, living in warrens

which it digs in sandy soil. Its fur is

soft and woolly, and the dorsal hair

of the tail is short (about 1 cm long).

In these features of home and pelage,

it is distinct from all other species or

the genus.

In the other three species, the gene-

ral pelage is of comparatively coarse

hair, and the apical quarter to half of

the tail carries a dorsal crest of long

dark hair (to about 2 cm. long). Two
of these species, and presumably the

third, gather grass and similar mate-
rials, which they carry in the prehen-

sile tail, to construct nests for daytime
shelter. They are collectively referred

to as the "brush-tailed bettongs" or

"nest-building bettongs".

In cranial characters, B. lesueur is

distinguished from the other species

by (a) the proportionately shorter,

"pinched-in" rostrum; (b) the major
inflation of the auditory bullae (Bulla

Length about 25 per cent, and Bulla

Depth about 23 per cent, of Basal

Length) ; (c) the large size of the pre-

molars (p^ length is about 14 per cent

of Basal Length); and (d) the steep

size gradient of the molars, with the

m^ very small.

All these cranial features appear to

be specializations which contrast with
^ comparatively unspecialized state in

B. gaimardi (rostrum long and broad,

bullae not much inflated, premolars
comparatively small, and molar gra-

dient slight). Tate (loc. cit.) had si-

milar thoughts in considering B. cuni-

January, 1967 9



cuius ( = B. gainuircli) to be the "most

primitive of living Bettonf>ia\ Inter-

mediate degrees of specialization are

seen in the other two species of the

genus.

3. Bettongia penicillata

Originally described by Gray {loc.

cit.), the type specimen, from "New
South Wales", is in the BM (No.

50.11.22.47; skull, 279f; skin, 298c).

Of the skull, J. E. Hill states {in litt.,

4.7.1963) : "pm^ with strongly sloping

external lateral alveolar rim, much
lower posteriorly: axis of pm^ flexed

outward anteriorly: toothrows diver-

gent (m^-m^ 16.7; pm^-pm^ 21.1)".

In lower as well as upper premolars,

while the serrated sectorial edge of the

tooth is approximately horizontal, the

edge of the enamel adjacent to the

alveolus is parallel to the alveolar rim.

Consequently, the anterior edge of the

grooved enamel is vertically about

twice as long as the posterior edge.

This shape, and the outward flexing

of the premolars, are diagnostic of

B. penicillata and distinguish it abso-

lutely from the three other species of

the genus". (See Plate 1.)

The auditory bullae of B. penicillata

are large, the tooth-rows converge

posteriorly, and the fourth molars arc

small. (See Table I.)

Normally, all the hair of the caudal

crest, including the terminal tuft, is

dark brown 'or black, but two excep-

tions are known: Waterhouse (1846)

cites a specimen with a white terminal

tail-tuft, and NMV No. 21764 from

near Mildura has a similarly white-

tipped tail.

There is a paucity of locality data

for the eastern Australian population

of B. penicillata. Thomas {loc. cit.)

cited 3 New South Wales specimens

* In the Macropodidae the morphology of the
permanent premolar appears to be more im-
portant in taxonomy than any of the other
characters dealt with in this paper.

(the type, and two from "Liverpool

Plains" and "Namoi River" respecti-

vely) and 6 from South Australia (in-

cluding two from "scrub near Ade-
laide", and the type of Bettongia

gouldii (Waterhouse. 1846) from the

head of St. Vincent Gulf).

Two other New South Wales speci-

mens. AM Nos. A16792 and M1835,
cited by Marlow (1958) as B. penicil-

lata, are, in fact. B. lesueur and B.

gaimardi respectively.

Krefft (1866) found the species

abundant in 1857 about the Murray
River from Euston (N.S.W.) west-

ward. Apparently the nominate race,

B. penicillata penicillata. extended

from north-eastern New South Wales
to the St. Vincent Gulf area of South

Australia. In the present study, no
assessment is made of either cranial

or plastic characters of this form.

Waterhouse (1841) described a

specimen from Swan River. Western

Australia, as Hypsiprymnus ogilbyi.

Examples (of B. penicillata) from
south-western Australia were said to

be "generally somewhat darker in the

colouring of the feet and tail than those

from New South Wales" (Waterhouse,

1846). In the Western Australian

Museum there is a series of 18 skins,

all from south of latitude 32°S and

west of longitude 120°E, comprising

about equal numbers of dark brown,

medium brown and light brown speci-

mens. The south-western Australian

population is currently accorded sub-

specific status as B. penicillata ogilbyi.

Thomas {loc. cit.) cited one BM speci-

men from "Shark's Bay, W.A.".

South Australian Museum No.

M4140 is a skin-skull specimen of a

very juvenile B. penicillata collected

near Waldana Spring, about 125 miles

north-west of Ooldea, South Australia.

Finlayson (1958) gave details of re-

ports which indicated a population of

the species from the Ooldea area north-

wards to the Musgrave Range region
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about the Northern Territory border.

This suggests that there was a con-

tinuous distribution of B. penicillata

from south-western to south-eastern

Austraha, in which case the vaUdity

of the present subspecific classification

within the species (see Iredale and

Troughton, 1934) is doubtful.

Finlayson (1957) described Betton-

gia penicillata anhydra from central

-

western Northern Territory (22°2'S,

129°47'E). The type specimen (South

Australian Museum No. M3582) com-

prises a skull only, with much of its

posterior part missing (see Plate 1).

In this specimen, several features

(short rostrum, very large bullae, and

proportionately long premolars) de-

monstrate that it belongs not to

B. penicillata but to B. lesueur'^

.

Besides the deletion of the area

of ''anhydra'\ the distribution of

B. penicillata, as shown by Finlayson

(1958, fig. 2), must be reduced by at

least the following areas:

(a) North-eastern Queensland, (b)

Eastern Queensland (Dawson Valley)

,

(c) South-eastern Queensland (Pine

Mountain), and (d) Western Victoria

(Grampians). Of these, (a) and (b)

apply to the hitherto undescribed

species (see Section 5), while (c) and

(d) apply to B. gaimardi (see Section

4b).

4. Bettongia gaimardi

a. Typification:

The species was originally described

by Desmarest (1822), as Kangurus
gaimardi. It was based on a specimen

(Paris Museum No. 79a), collected

in 1819 during the voyage of the

Uranie, and of which the author stated,

"M. Gaimard I'a trouve aux environs

* The skull is very small (Zygomatic Width 37.1.

10.5) but with Bulla Depth 11.7 and p''

Length 7.6. The proportions Bulla Depth/
Zygomatic Width (31 per cent) and p* Length/
mi-2 Length (72 per cent) are those of B.
lesueur and exceed maximum values for cor-

responding proportions in each of the other
three species.
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de port Jackson". The same specimen

was also named Kangurus lepturus

(Gaimard, 1824) and Hypsiprymnus

white (Quoy and Gaimard, 1824).

Associated with this last description,

drawings of animal and skull were

published. The illustration of the ani-

mal cannot be regarded as accurate,

for it has abnormally large ears and

the tail is shown without the crest of

long hairs.

Desmarest {loc. cit.) described the

tail as "gris-roussatre devenant plus

fonce et passant au brun dans le bout",

while Quoy and Gaimard {loc. cit.)

said "son extremite est terminee par un
bouquet de polls". J. Dorst states {in

litt., 4.7.1963) that "the type of the

species is in very poor condition,

especially the tail is badly damaged
and the hairs are worn out. It does not

show any crest [but] there is a very

faint indication that perhaps there

was one; there is no indication of a

white apex".

The illustration by Quoy and
Gaimard of the type skull is reprodu-

ced in Plate 1. It shows the grooved

surfaces of the premolars to be long

horizontally and shallow vertically,

though the outer alveolar rim of the p'*

is shown with more slope than is nor-

mal in the species.

Associated at present with the type

skin is a skull (Paris Museum No.
A2650) of B. penicillata (see Plate 1).

The incomplete state of this specimen

and the features of its premolars show
that it is not the type skull illustrated

by Quoy and Gaimard. It has the

appearance of a skull picked up in the

field after having been damaged by
scavengers. Apparently the type skull

is now lost.

Fortunately, Waterhouse (1846) re-

corded descriptions of both pelage and
skull of the type specimen of

B. gaimardi. He described the tail as

"of a brightish rust colour above, paler
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beneath, the apical third clothed on

the upper surface with longish, bushy,

brown-black hairs, but at the extreme

point with a few white hairs".

Waterhouse's measurements (con-

verted to metric scale) for the type

skull are:

Total length of cranium. 74 1

Zygomatic Width, 42 3

Nasals Length, 30 7

Nasals, greatest width, 14 4

Nasals, width at anterior end of pre-

maxillae, 6 3

Interorbital Width, 19 8

p-^ Length, 7 9

Troughton Hoc. cit.) stated:

The animal was said to have been
taken in the interior of the "Montagnes-
bleues de la Noiivelle-Hollande". refer-

ring to the eastern slopes of the range

west of Sydney.

This is a misinterpretation of the

following notes which Quoy and Gai-

mard {loc. cit.) appended to their

description of Hypsiprymmis white:

Dans Lin voyage que nous fimes dans
Finterieur des Montagnes-bleues de la

Nouvelle-Hollande, nous eumes occa-

sion d'en voir un . . . Nous croyons que
c'est une variete de Tespece que nous
venons decrire.

Actually, the two Frenchmen went

inland as far as Bathurst, on the road

constructed in 1815 across the Blue

Mountains. There is apparently no
record in the literature as to how and
precisely where Gaimard obtained the

original specimen of B. gaimardi.

h. Mainland Distribution:

The BM has three specimens, two
from "New South Wales" and a third

without record of locality.

[One of the former, No. 41.1140,

was reported by R. E. Hill {in litt.,

25.5.1963) to have originated from
"Liverpool Plains", but later (in litt.,

6.7.1966), he expressed doubt on the

point and remarked that Thomas (loc.

cit.) had noted no such locality for it,]

In the AM there are three speci-

mens:

No. 1121. Pine Mountain, south-

eastern Queensland, A juvenile skull.

(Collected about 1869.) (This speci-

men is identified as B. gaimardi be-

cause of the morphology and size of

the p-^ the grooved enamel of which
is 2 4 mm. in vertical depth at both

anterior and posterior ends, as com-
pared with about 4 mm. and 2 mm.
respectively for these measurements in

B. penicillata.)

No. S583. Campbelltown. An adult

skeleton. (Registered in 1896.)

No. Ml 835. Balmoral. A subadult

skin and skull. (Registered in 1906.)

In the Macleay Museum there are

an adult skull and a subadult skull,

neither with locality data. Presumably

they are from eastern New South

Wales. Their cranial and dental dimen-

sions are of the small mainland race,

not the large Tasmanian form.

In the NMV there are 7 specimens:

No. C2448. Upper Yarra. A
mounted skin. (Registered in 1877.)

No. C2450. "Melbourne". A moun-
ted skin. (Received in 1867.)

No. C6865. "Melbourne". A sub-

adult skeleton. (Received in 1869.)

No. C6866. Goulburn River. A sub-

adult skull. (Received in 1861.)

Nos. C6867, C6868, C6869. "Vic-

toria". Adult skulls. Re-registered in

1902, from "old collection".

The one-time distribution of B.

gaimardi in western and south-western

Victoria is evidenced by the occur-

rence of skeletal remains in caves at

Mount Hamilton, the Grampians, and
near Pordand (Wakefield, 1963a,

1963b, 1963c). One sub-fossil cranium
(NMV No. P20674), from Fern Cave
near Portland, is obviously of modern
age.

Finlayson (1958) stated that he
had "accounts of a nest building bet-

tong from West Victoria generally

in 1854, and the Grampians district in
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1910", and he assumed that these

appUed to B. penicillata. However,

they are far more likely to have refer-

red to B. gaimardi, as there is no valid

record, sub-fossil or otherwise, of B.

penicillata in any part of Victoria

except the extreme north-west (ref.,

Wakefield, 1966).

Finlayson (1959), in identifying

fossil specimens from Tantanoola (far

south-eastern South Australia) as "a

somewhat microdont phase of B.

cuniculus", unwittingly made a nice

identification of B. gaimardi and fore-

shadowed the taxonomic conclusion

which is reached in the next sub-

section of the present paper. Brazenor

(1950) had already listed B. cuniculus

as a one-time Victorian species but

without indication of the basis of the

record.

The mainland population, presum-

ably now extinct, occurred as a modern
animal about the Eastern Highlands

and adjacent coastal tracts of south-

eastern Australia, from south-eastern

Queensland to south-western Victoria.

It should be classified as the nominate

subspecies with the trinomial B. gai-

mardi gaimardi.

c. Further Taxonomy:

Ogilby (1838) described a speci-

men, which he cited as from "Hun-
ter's River, New South Wales", as

Hypsiprymnus cuniculus, and he gave

data of external features only.

Waterhouse (1846) suggested that

an error of locality had been made in

this case and that the specimen actual-

ly originated in Tasmania. He cited

measurements of the type skull which,

converted to metric scale, included:

Nasals Length 35, Nasals Greatest

Width 17, p4 Length 8 -2. Thomas {loc.

cit.) reported further data of the

teeth: M^-^ 13 8, m* Length 4 0.

All these measurements suggest a

Tasmanian specimen (see Table 1).

The Tasmanian animal is given

specific status in current literature

(Iredale and Troughton, loc. cit.', et

al.) as Bettongia cuniculus. However,
its dentition and, with one exception,

its cranial proportions, are not signi-

ficantly different from those of the

mainland B. gaimardi.

In linear dimensions, as indicated by
Basal Length of skull, the Tasmanian
animal averages about 10 per cent

larger than the mainland form. (For

this comparison, p<0 002.)

In proportion to Basal Length, the

auditory bullae are significantly longer

in the mainland form than in the Tas-

manian. (In the comparisons of Bulla

Length/ Basal Length, p<0 02.)

Referring to the type specimen and
two others in the BM, J. E. Hill ob-

served {in litt., 3.4.1963): "The type

specimen agrees well with the other

two specimens and has a tail crest of

short, dark brown hairs extending only

for the terminal quarter of the length

of the tail. Specimens referred to B.

gaimardi have a tail crest of longer,

blackish hairs, extending over the ter-

minal half of the length of the tail."

The larger size, the proportionately

less developed bullae, and the less de-

veloped caudal crest, are sufficient for

the island population to be given sub-

specific status, with the trinomial B.

gaimardi cuniculus.

d. General Characters:

The dorsal body colour of B. gai-

mardi is light brown ticked whitish,

merging to whitish beneath. This is

apparently a uniform character, in

contrast to the individual variation

noted in B. penicillata. The pelage of

B. gaimardi is about the same as that

of the lighter variants of B. penicillata.

Typically, the long dark hairs of the

caudal crest give way to a white tuft

which comprises the apical i to H
inches of the tail hair.* An exception

* In several museum specimens, the apical part
of the tail and the white tuft has been lost

due to careless skinning.
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is provided by a single Tasmanian

skin which had only "a few silver-grey

hairs in the tail tip" (R. H. Green, ifi

litt., 22.5.1963).

In summary: The white tail-tip is

almost invariably present in both po-

pulation of B. gaimardi but is almost

invariably absent in B. penicillata.

In Tables 1 and 2 there are data of

7 specimens of B. gaimardi gaimardi:

BM No. 55.12.26.199; AM No. S583;

NMV Nos. R2177, R2178, R2179,

P20674; Macleay Museum No.

M1166.
Besides the differences of shape and

insertion of the p^, the cranial pro-

portions that distinguish B. gaimardi

from B. penicillata are:

(a) Interorbital region less con-

stricted (Interorbital Width greater).

(b) Rostrum less tapered (Nasal

opening wider).

(c) Bullae less inflated (Length

and Depth each less),

(d) Larger molars (m^"^ Length

and m* Length each greater).

(e) Tooth-rows closer to parallel

(p4-p4 Width less, m^-m* Width
greater).

In all eight relevant comparisons,

the differences between the two species

are highly significant (p<0 002 in

each case.

5. Bettongia tropica sp. nov.

a. Diagnosis:

Bettongia; similar in size, pelage

and caudal crest to both B. gaimardi

and B. penicillata; similar in cranial

proportions to B. penicillata; inter-

orbital width less, rostrum narrower,

bullae much larger, than in B. gai-

mardi; permanent premolars inserted

and shaped as in B. gaimardi but

longer, neither anteriorly flexed out-

ward nor with anterior edge vertically

long as in B. penicillata; molars simi-

lar to those of B. gaimardi but the

fourth smaller, all larger than in

B. penicillata.

h. Type Specimen:

NMV No. C6870 (ex MCZ No.
29207). Adult male, skin and skull.

Mount Spurgeon, 3700 feet, north-

eastern Queensland. Collected July 24,

1932, by P. J. Darlington. Plate 3,

left side.

Total Length 657; Tail 320; Pes

124; Ear 38; Claws of Manus (in

order) 7, 11, 13, 115, 7; Claw of 4th

Digit of Pes 17.

General dorsal coloration brown
ticked whitish; individual hairs bluish-

grey at base, subterminal zone pale

grey, terminally rich brown; guard hairs

silver. Crown and face dark brown,

about ears fawn, ears medium brown.

Sides pale brown; underparts, from
throat to belly, pale bluish-grey. Be-

neath tail with long appressed hair,

rufous for first few centimetres then

silvery; above tail similar to body for

first few centimetres, then silver guard

hairs gradually replaced by dark haiis

which eventually form the dorsal brush

of dark brown to black hair reaching

maximum length (about 20 mm.) on
terminal 10 cm. of tail; no whitish

tail tip. Front limbs with long hair,

which is especially noticeable (about

10 mm. long) on manus and digits.

Hind limbs with short appressed hair

which becomes long (about 10 mm.)
on 4th digit; feet dull pale brown.

Cranial Dimensions: Basal Lengdi

65 5; Zygomatic Width 41-8; Inter-

orbital Width 16-6 approx.; Nasals

Length 28 9; Nasals, Greatest Width
13 2; Rostrum Width 13-8; Nasal

Opening Width 7 5; p^-p^ 19-4;

m^-m^ 17 0; Palatal Length 42-5;

Anterior Palatal Foramen Length 2-9;

Bulla Length 14 2; Bulla Depth 10 8,

11 0; p4 Length 8 4; m^'^ Length

12 6; m4 Length 3 0, Width 2 8.
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TABLE 1

Cranial measurements of Species of Bettongia (in millimetres).

In each case the upper figures give the Range and the lower figure, in parenthesis,

is the Mean.

gaimardi

gaimardi

7

specimens

gaimardi

cunicidus

11

specimens

penicillata

ogilbyi

14

specimens

tropica

4

specimens

CQ CQ

Basal Length 63 2-67 5

(64.4)

0/.0-/J.J

(70.6)

Ol.i-/ J.u

(66.5)

03.4-DJ.J

(64.2)

Zygomatic Width
(42.2)

42.4-46.5

(45.3)

38.5-45.8

(42.2)

4U.1-41.0

(41.2)

Interorbital Width 1 / .z-zu.u

(18.5)

18.1-21.0

(19.9)

15.9-18.8

(17.4)

13.5-lo.U

(15.8)

Nasals Length Zy.y-j 1 . /

(30.8)

33.3-36.2

(34.7)

28.6-36.5

(32.5)

Z/.6-32.

5

(29.6)

Nasals, Greatest Width 12.3-15.8

(13.9)

12.0-16.0

(14.5)

11.1-15.5

(13.5)

13.1-14.3

(13.5)

Rostrum Width iH.O- 1 D.U

(15.4)
1 D.U- 1 O.D

(17.4)

1 1 7 1 7 A13. /-I / .o

(16.0)

13. /-iJ.U'

(14.3)

Nasal Opening Width 7.9-9.5

(8.7)

8.6-9.8

(9.1)

7.0-9.3

(7.9)

7.3-8.3

(7.8)

Bulla Length 11.7-12.6

(12.1)

11.7-13.0

(12.5)

12.4-15.6

(14.2)

13.4-14.2

(13.8)

Bulla Depth 8.4-9.9

(9.1)

8.7-10.3

(9.5)

9.2-11.6

(10.6)

10.6-11.0

(10.9)

P4_p4 Width 18.9-20.5

(19.7)

20.5-23.3

(21.7)

19.0-23.5

(21.5)

19.4-20.9

(20.0)

Width 17.9-19.9

(18.8)

19.1-21.6

(20.4)

15.0-18.8

(16.8)

16.4-18.3

(17.2)

Length 6.7-7.5

(7.2)

7.7-8.9

(8.1)

6.5-7.6

(7.3)

7.8-8.6

(8.3)

Mi--^ Length 12.0-13.4

(12.8)

13.0-14.2

(13.7)

11.4-13.8

(12.4)

12.6-13.6

(13.2)

Length 2.9-3.8

(3.3) ,

3.2-4.4

(3.8)

2.2-3.0

(2.6)

2.6-3.0

(2.8)
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TABLE 2

Cranial proportions of species of Bettongia (percentages of Basal Length).

In each case the upper figures give the Range and the lower figure, in parenthesis,

is the Mean.

B.

gaimardi

gaimardi

7

specimens

B.

gaimardi

cimicidiis

11

specimens

B.

gaimardi:

Data

of

two

races

combined

1
18

specimens

B.

peiucUlata

ogilbyi

14

specimens

B.

tropica

4

specimens

Zygomatic Width Oj.o-do.'+ yj 1 .'-T \jJ . 1 A1 A f\9. A 60 0-67.2 63.3-65.2

B.L. (66.9) (63.9) (64.8) (63.4) (64.1)

Interorbital Width 27 4-3 1 5 26 2-30 1 26 2-3 1.5 23 7-28.6 20 9-28.3

B.L. (28.8) (28.7) (28.7) (26.2) (24.6)

Nasals Length 47.5-50.6 Al 0-*>0 6 45.8-52.6 43,1-51.1

B.L. (47.9) (48.9) (48.5) (48.4) (46.3)

Nasals, Greatest Width 18.4-24.9 17.4-23.1 17.4-24.9 17.9-22.8 20.2-22.5

B.L. (21.9) (22.6) (22.3) (20.9) (21.1)

Rostrum Width 21.6-25.2 22.7-25.9 21.6-25.9 22.4-25.4 21.1-23.4

B.L. (23.8) (24.6) (24.3) (23.9) (22.3)

Nasal Opening Width 12.4-15.0 12.1-14.4 12.1-15.0 10.7-14.0 11.4-13.0

B.L. (13.6) (12.9) (13.2) (11.9) (12.1)

Bulla Length 17.8-19.7 17.0-18.7 17.0-19.7 20.3-21.9 21.1-21.7

B.L. (18.7) (17.7) (18.2) (21.3) (21.5)

Bulla Depth 13.2-15.6 12.5-14.8 12.5-15.6 14.3-17.2 16.7-17.3

B.L. (14.2) (13.5) (13.8) (16.1) (17.0)

28.9-32.2 28.7-31.8 28.7-32.2 31.1-36.1 29.6-32.9

B.L. (30.7) (30.7) (30.7) (32.3) (31.2)

M4-M4 Width 27.7-31.3 27.1-30.3 27.1-31.3 24.4-26.5 25.4-28.9

B.L. (29.4) (28.8) (29.0) (25.1) (27.2)

P4 Length 10.6-11.9 11.0-12.1 10.6-12.1 10.0-11.8 12.1-13.6

B.L. (11.2) (11.5) (11.4) (10.7) (12.9)

Ml Length 18.1-20.9 18.4-20.7 18.1-20.9 17.0-19.6 19.2-20.9

B.L. (19.8) (19.2) (19.5) (18.4) (20.5)

M4 Length 4.6-5.6 4.5-6.3 4.5-6.3 3.4-4.2 4.1-4.7

B.L. (5.1) (5.4) (5.3) (3.9) (4.4)
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PLATE 2

Cranial Details of Bettongia gaimardi.

Left side: Specimen of B. gaimardi gaimardi (Macleay Museum No. Ml 166).

Right side: Specimen of B. gaimardi cnnicuhis (AM No. SI 683).
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c. Other Specimens:

Darlington collected two other

specimens, also at Mount Spurgeon,

in July 1932:

MCZ No. 29205, adult female,

slightly more brown than type. Total

Length 641, Tail 335, Pes 123, Ear
40. Claws of Manus 5, 9, 14 5, 13, 5.

Claw of 4th Digit of Pes 14.

MCZ No. 29206, subadult male,

general coloration much paler than

in the two adults and tail with termi-

nal tuft of silvery hair. Total Leng ii

631, Tail 329, Pes 116, Ear 36. Claws
of Manus 6, 10, 13-5, 13, 4.

In May 1922, H. C. Raven acquired

two specimens from Vine Creek,

Ravenshoe, north-eastern Queensland'

AMNHNos. 65279 (adult) and 65280
(subadult), but only skulls were pre-

served. (See Plate 3, right side.)

The sixth specimen, comprising a

skin and skull, is located in the Zoolo-

gical Museum of the Oslo University,

Norway. Of it, E. K. Barth stated (in

litt., 25.11.1963), "On the tail it has

a marked dorsal crest with maximum



hair length 22 mm." and "the apical

hairs of the tail are the same colour

as the whole tail crest". The specimen

was collected by Lumholtz in January

1884 at Coomooboolaroo, Dawson
Valley, eastern Queensland.

The identification of the south-

eastern Queensland specimen (AM
No. 1121) as 5. gaimardi and not B.

tropica is based on the small size and

the few grooves of the deciduous third

premolar (p'^ Length 4 5, grooves 4

only). (See Section 4b.)

d. Cranial Characters:

In size and proportions, the skull is

almost the same as that of B. penicil-

lata, the Interorbital Width being less

than in B. gaimardi. The rostrum is

narrower than in either B. gaimardi

or B. penicillata. The auditory bullae

are proportionately much larger than

those of B. gaimardi, slightly larger

than those of B. penicillata, and nut

as large as those of B. lesueiir. In

disposition and size gradient, the mo-
lars are similar to those of B. gaimardi

except that the fourth is smaller, and

they are all proportionately larger than

in B. penicillata.

As in B. lesueur and B. gaimardi,

the permanent premolars (p4, p^) are

long, and they are not flexed outward

anteriorly. In proportion to skull size,

the premolar length is less than that of

B. lesueur and greater than that ol

B. gaimardi. The vertical grooves

number 8-9, compared with 7-8 for

less) in B. gaimardi.

In the two subadult specimens of

B. tropica, the deciduous third pre-

molar (p-^) has 6 grooves, as compared
with 5 (rarely 4) in B. gaimardi. The
length of p-^ in both these specimens

of B. tropica is 5 5, compared with

averages of 4 8 and 5 3 for B. gai-

mardi gaimardi and B. g. cuniculus

respectively.

Data of measurements of cranial

and dental characters of B. tropica

are set out in Table 1 and proportions

are set out in Table 2. The data are of

4 specimens: NMV No. C6870, MCZ
No. 29205, AMNH No. 65279, and
the Oslo skull.

In comparisons between B. tropica

and B. penicillata, the following orders

of statistical significance were found:

For Rostrum Width/ Basal Length,

p<0.05
For Bulla Depth/B.L., p<0 05

For mi--^ Length/ B.L., p<0 002
For m^ Length/ B.L., p<0 02

Despite the similarities, in cranial

proportions and in molar gradient,

between B. tropica and B. penicillata,

the shape and insertion of the pre-

molars suggest that the relationship

between these two is not as close as

between B. tropica and B. gaimardi.

(See footnote. Section 3.)

In comparisons between B. tropica

and B. gaimardi, these orders of signi-

ficance were found:

For Rostrum Width/ B.L., p<0 02

For Interorbital Width/B.L.,

p<0 02

For m^ Length/B.L., p<0 02

For p^ Length/B.L., p<0 002
For Bulla Length/B.L., p<0 002
For Bulla Depth/B.L., p<0 002
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Abstract

A study has been made of the

species of the genus Bcttongia, which

comprises B. lesueur, a burrowing,

woolly-haired species, and B. penicil-

lata, B. gaimardi and B. tropica, which

three are nest-building, brush-tailed

species.

B. penicillata, distinguished by the

unique morphology of its premolars,

is shown to have had a more restricted

distribution than that attributed to it

in current literature, and the validity

of the present subspecific classification

in the species is questioned.

B. gaimardi is shown to have had a

mainland Australian distribution from

south-eastern Queensland to south-

western Victoria. The larger Tas-

manian form, currently known as B.

cunicuhis, is considered to be conspeci-

fic with B. gaimardi, and is reclassified

as B. gaimardi cuniciilus.

A hitherto unrecognized species of

brush-tailed bettong, native in north-

eastern Queensland, is described and

named Bettongia tropica. From B.

gaimardi, B. tropica is distinguished

mainly by the larger premolars and

larger auditory bullae.
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Field Naturalists Club of Victoria

Genera! Meeting—12 December 1966

An almost capacity audience attended

the Herbarium for the final meeting of

1966.

The President, Mr. M. K. Houghton,
opened the proceedings, and expressed

the feeling of the members by welcoming
back Mr. Woolard after his illness.

The Secretary, Mr. H. Coghill, referred

to correspondence covering the appeal

for the Tower Hill Natural History

Museum and the proposed regeneration

of the area. He also mentioned the coming
AANZAS conference to be held at Mel-
bourne in January next.

Mr. Houghton introduced the guest

speaker, Miss Ina Watson, who will be
retiring from the position of Information
Officer with the Fisheries and Wildlife

Department, in January.

Her lecture was entitled, "A Look in

a Mirror". The "mirror" reflected three

most important phases of her life as a
naturalist.

These were the associations she had
with a great ornithologist of the past,

Mr. A. G. Campbell; a dour Scot, but a

great inspiration to her, Philip Crosbie
Morrison, who has been unsurpassed in

the art of conveying scientific informa-
tion in everyday terms— and the staff

of the Fisheries and Wildlife Depart-
ment, with whom she has shared
some memorable experiences. Not the
least among these was the handling of,

and the seeing of, the two little ani-

mals which had been thought extinct;

namely Leadbeater's Possum and Bur-
ramys.

Her lecture finished with a delightful
combination of colour slides and com-
mentary, which took us on a day-trip,

commencing at dawn, into the nearer
countryside during the month of October.
Everything, from the sunlit dew-drenched
grasses, to hosts of birds and their young,
to insects and plants, and on to the crea-
tures of the night; was covered in an
enchanting manner, together with superb
camera technique.

It was, altogether, a most enjoyable
evening. This was emphasized by the
applause from members.

Under General Business, two motions
were moved and seconded, and carried.

These were

—

1. That the R.A.C. be congratulated on
the article covering the proposed
Glenelg National Park, published in

their magazine for December 1966,
and

—

2. That the owners of the King Ranch
near Tully in Queensland, be asked
whether it is in fact true, as reported
to the meeting by Mr. J. Baines, that

the lush rain forests of the area are
being destroyed by bulldozer; and if

this is so, that efforts be made to

control this. Mr. Baines pointed out
that this type of rain-soaked jungle
was the haunt of the Cassowary.

Mr. Morrison exhibited and spoke
about the method he uses to set insects

in polyester resin. He showed examples
of a dragonfly, scorpion, and a beetle.

New members, whose names appear
in the December Naturalist, were elected.

N. H. SEWARD PTY. ITD.
72-74 Bourke Street, Melbourne
(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc.,

Microscopes (Beginners' to

Research Models)

,

Bausch and Lomb (U.S.A.) Micro-
scopes, 1 OOx case, £7/5/-.

Binoculars, Telescopes,

Survey Instruments, etc.

BOOKS

On Natural History,

Australia, Art, General.

New and Secondhand.

Lists Free. State Requisites.

January, 1967 23



In a previous article we discussed

Euglena, a flagellate Protozoan which
seemed to be both animal and vege-

table; however, fresh water ponds also

provide us with a number of types of

green unicellular plants, living by
photosynthesis alone; but each with

one or two whip-like flagella which
enable the organism to move through
the water, rather than remaining in

one place as one would expect from
a plant.

These Flagellates are very small, in

the region of l/40th of a millimetre,

and are only visible as small green
dots unless a high magnification is

used (see illustration—Chlamydomo-
nas), but some form into colonies and
it is one of these, Volvox, which is the

subject of this article.

If you can imagine a transparent ten-

nis ball, its surface studded with small

brilliantly green emeralds, slowly
rotating through the water, you then
have a thought picture of Volvox
globator. In actual fact it is a colony
of some hundreds of individual plant

flagellates, each joined to the other

with thread like "lines of communica-
tion", and the action of the flagella

cause the spherical colony to revolve.

One of the amazing things about

Volvox is that new colonies commence
forming inside a mature colony, and

as they grow larger, eventually rup-

ture the wall of the mother colony

which then dies; and the daughter cells

grow into mature forms, thus complet-

ing the cycle. When Volvox are plenti-

ful, it is quite common to find numer-

ous colonies each housing one or more
daughter colonies. On rare occasions

one special type of Rotifer may be

found inside a mature colony, living

there without damaging the Volvox,

and apparently obtaining sufficient

nourishment without having to prey on

its colonial environment.

The F.N.C.V. microscope is quite

adequate for viewing Volvox, and

once again the most attractive results

will be obtained with dark ground

illumination, or its near equivalent.
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CAMERAS AND

SPECIAL EQUIPMENT FOR THE

NATURE PHOTOGRAPHER

EXAKTA, PENTAX, PRAKTICA
CONTAREX, BESSAMATIC . . .

All the famous brands

Telephoto, Wide Angle Lenses
Close-up Equipment

HERBERT SMALL'S
259 COLLINS STREET, MELBOURNE

(Opposite Hot-el Australia)

HERBERT SMALL'S — AT YOUR SERVICE FOR OVER 100 YEARS

• WILD LIFE AND

NATURE PHOTOGRAPHERS!

Write or Call for FREE Photographic Catalogue from

WAGNERS' 'The Specialist Camera Store''

All the latest Cameras for the Naturalist, close up devices,

remote releases, flash equipment, telephoto lenses, movie

cameras, projectors, etc. Over 130 pages of valuable inform-

ation.

43 ELIZABETH ST.

MELBOURNE 62 3114

R. H.WAGNER 4 SONS "X CHADSTONE 56 5814

26 Vict. Nat.—Vol. 84



F.N.C.V. DIARY OF COMING EVENTS
GENERAL MEETINGS

Monday, 9 January—At National Herbarium, The Domain, South Yarra; com-
mencing at 8 p.m.

1 . Minutes, Reports, Announcements.

2. Correspondence.

3. Subject for the evening: Members' Night
—

"Queensland".

4. Election of New Members.

Monday, 13 February—^"West of Alice"; Messrs. J. H. Willis and A. Morrison.

4. General Business.

5. Nature Note and Exhibits.

GROUP MEETINGS

(8 p.m. at National Herbarium unless otherwise stated)

Wednesday, 18 January—Microscopical Group.

Friday, 27 January—^Hawthorn Junior Club; at Hawthorn Town Hall at 8.00 p.m.

—

Members' Night.

Wednesday, 1 February—Geology Group.

Thursday, 2 February—Mammal Survey Group; at Fisheries and Wildlife Dept.
Library at 7.45 p.m.

Friday, 3 February—Preston Juniors Meeting at 251 High Street, Preston, in

Rechabite Hall, at 8 p.m.

Thursday, 9 February—Botany Group Meeting.

Botany and Geology Groups do not meet in January;

Entomology and Marine Biology—(see December Naturalist 1966).

F N.C.V. EXCURSIONS

Sunday, 15 January—To Marysville area. Bus leaves Batman Ave., 9.00 a.m. Bring
two meals.
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Magnificent stand of White Mountain Ash, Eucalyptus regnans, in the Marysville State Forest
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Editorial

It was heartening that such prompt
action last month, on the part of the

Chief Secretary, resuhed in an evalua-

tion of the fire-fighting equipment and
techniques at Phillip Island, in the

area of the penguin and mutton-bird
rookeries.

However, it is only through sheer

good luck that the burnt area and lo>s

of bird-life was minimal. We have in

the past, and still seem to be, "shutting

the stable door too late," in regard to

much of our conservation program.

Might it not therefore, be an oppor-

tune time to take stock and examine
the position with respect to fire-fighting

techniques, within all our reserves

which protect both fauna and flora?

At Phillip Island, the fact that fire-

fighting equipment had to be brought

from Cowes, a distance of about ten

miles, appears to leave something to be
desired. Similar situations may very

likely exist in a number of areas, and

if this is so, surely it seems reasonable
to provide a store of simple, modern
equipment at one or more strategic

positions within the reserve, which can
be used to contain any similar outbreak
of fire within reasonable limits until

larger and more efficient equipment
arrives. The cost involved would be
small when compared with the loss of

fauna and flora which may occur.

At the same time, whilst on this

subject, it was a little disturbing to read

the Chief Secretary's final comment
that we must save this rookery because

of its great tourist attraction. Surely

the rookery should be protected pri-

marily for the sake of the birds them-
selves. It is to be hoped that commer-
cialized tourism appears low on the

list of reasons governing our conserv-

ation plans; and if this is so, then let

us keep tourists en masse apart, until

the security and welfare of our wildlife

has been placed beyond doubt.

The F.N.C.V. Treasurer

No doubt, members were well aware
of the problems confronting Council
during the last twelve months, when it

became evident that both a new
Treasurer and Assistant would have to

be found before the beginning of 1967.
Mr. Hooke and Miss Butchart had been
desirous of being relieved of their po-
sitions for some time.

Further anxiety was caused, due to the
fact that in September, formal resign-
ations had been received from both Mr.
Hooke and Miss Butchart, and even at

this stage, no response to the numerous
appeals had been forthcoming.

Then, in December last, Mr. N. M.
Taylor, of Toorak, came forward and
offered himself for the position of Ho-
norary Treasurer, provided that he would
be able to obtain professional part-time
assistance.

The amount of work involved in this

position, in such a large organization as
the F.N.C.V., is very considerable. This

is especially the case when the Treasurer
is already employed full time elsewhere;
and the Council had been aware for

some time, of the possibility that it may
become necessary to obtain professional
part-time help for the Treasurer.

Therefore, at a special meeting of the
Council, held on the 12th January, 1967,
Mr. N. M. Taylor was duly elected as

Honorary Treasurer of the F.N.C.V., and
was also authorized to make necessary
arrangements for professional assistance.

This will of course, incur extra annual
expense to the Club, but the services

obtained will be well worth this expense;

and will relieve the new Treasurer of the

heavy burden, which Mr. Hooke and
Miss Butchart have borne for so long.

Mr. R. L. Smith is to be the Club's
Accountant, and in future, subscriptions
may be sent to his office, at 430 Little

Collins Street, Melbourne, C.l. Phone:
67 3131.
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Antarctic Wildlife—11

Contrast in Seals

Heard Island, September 25:

I hauled out unwillingly at seven,

half fearing, as I heard the sleet belt-

ing against the station, that I might

lack company on my visit to South

West Bay. But Arthur, of course,

would never have been deterred by

weather. He came into the Mess soon

after I was seated.

"Seasonable!" was his wry comment.
"Can you improve the morning,

Dick?"

Considerably strengthened by Dick
McNair's breakfast, we departed wear-

ing 'submarine suits', about half-an-

hour behind Jim, who would join us

after he had changed the magnetic

traces. Granular snow soon degenera-

ted into miserable sleety rain.

We slithered and crunched across to

South West Bay, intercepting Jim's

tracks on the white plain we call

'Windy City'. Beyond, it was an utterly

r^esolate beach we found, strewn with

thousands of ice fragments ranging in

size from small boulders, to chunks of

one or two hundred cubic feet. The
recent hurricane had dashed the ice

from the glacier fronts well over a

hundred yards inland from the sea.

Gravity spreading their vast bulk of

blubber over several square yards, the

old elephant bulls lay sprawled amidst

the ice. I believe that the largest, four-

teen or fifteen feet long, might have

weighed three and a half tons. In two
places, harems of forty or fifty cows
had formed; already a couple of large

and venerable bulls appeared to hold

domiciliary rights. They lay on the

February, 1967

By John Bechervaise

beach watchfully, but did not appear
very interested in the herds they mai-
shalled^. Bull elephant seals are almost

incredible. They remind me of that

odd nosey caricature of officialdom

known as 'Chad' who, always blinking

over a wall, was once chalked up all

over London. Their enormous disten-

ded noses drop down a foot or more
from their red, lecherous eyes. Im-
mense shapeless bags of flesh, they

mostly lie as though exhausted; but

every now and then they will rear up
ponderously, inflating their probosces^

and bellowing challenges to the wind
and spray. A bull that has engaged a

harem, however, will defend it vigo-

rously against all comers, using his

sheer mass as his principal weapon.

At present, while the population of

pups is daily increasing, the cows are

still left more or less in peace. Gener-

ally the old breeders are prone on the

outskirts of the colony unless an in-

truding male is being hunted smartly

back into the breakers. Occasionally

the rivals confront each other, rearing

so high that one wonders how they are

supported. Then, rhythmically and

stubbornly, they thud away, using

their massive bodies as clubs, and

trying, generally ineffectually, to rip

each other with their tusky teeth . . .

until the vanquished retires.

In tranquillity, these mountainous

animals have a curious and comical

habit of scratching themselves with

one of their flippers. This dexterity

seems extraordinarily out of keeping

with their flaccid bodies. The flipper
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is raised, arched, extended, an amaz-
ingly articulated organ, moving with

the graceful gestures of a ballet dancer,

ludicrously like a human hand. Often
it is the only sign of life, appearing

unexpectedly, hopelessly inadequate,

one would think, for attending so huge
an area of blubber.

The cows are a great deal smaller

than the bulls, often between six and
eight feet long. Many are now accom-
panied by their pups—wideawake
shivering little elephants covered with

long, moist, black hair. The pups are

mostly about three and a half feet

long at birth, quite beautiful by com-
parison with their parents, possessing

disciplined form and bright bulbous

little eyes. Arthur suggests their aver-

age weight at birth is close to eighty

pounds. They nuzzle their tired, im-

mobile mothers. The contrast in tem-

perature for a pup, before and after

birth, must often be seventy or eighty

degrees (Fah.). They appear to feel the

cold, but are quite energetic, raising

their heads almost as soon as they are

born in rather plaintive little yelping

barks, somewhat reminiscent of those

of canine puppies. They even look like

huge prone water-spaniels.

Arthur is much more objectively ob-

servant than any of us. He records all

details of brands—from previous

years—and is already preparing for the

branding and weighing operation of

the current season. Doubtless this work
will be of great biological value, and we
are all looking forward to assisting in

any way we can. I sometimes wonder
whether instruments will have to be

invented to register the relative bright-

ness of animals' eyes, the dampness
of their noses, the crimp of their hair,

the cadence of their voices—all the

present immeasurables and imponder-
ables—before they become of scien-

tific interest.

When we arrived at the forlorn

beach, it was blowing a gale of rain.

The breakers towered up and fell sud-

denly on the steeply sloping black
sand. James was on ahead, looking for

the Ross Seal which had been reported

yesterday, but it seemed certain that

the rare and unexpected visitor had
departed. Just as we came level with

Jim, we saw something arching its way
into the surf. It was too small for any
elephant likely to be entering the

water. It was the Ross Seal!^

ANARE Photo: John Bechervaise

The head of a Ross Seal, with nostrils dis-

tended. This animal can close its nostrils com-
pletely, as shown in other photographs.

James dashed down into the water

regardless of the spray and oncoming
waves, and managed to turn it back
up the beach before it slithered away
and completed perhaps the only visit

of its kind to a sub-antarctic island.

Arthur and I joined him at the edge

of the icy surf, while the little beast,

no more than five feet long, puffed his

throat and bared his sharp, beautifully

white teeth. In the scurrying, icy raiu,

we set about photographing him from
all angles, fearing that he would sud-

denly elude us. But, after a while, it

seemed that he had no real intention

of leaving.
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The Ross Seal has an extraordinary

frog-Hke mouth, closing like a trap.

When he closes them, his nostrils also

become invisible except as lines. He
is sleek and grey, handsomely striped

from the lower jaw to the flippers, and

dappled white and grey on the under-

side. From some angles he reminded

me, perhaps not unnaturally, of i

podargus. His double hind-flipper tail

was like that of the Leopards, but his

fore-flippers were more angular,

stretched, with long webbed 'fingers'.

When he moved over the sand, he left

a trail as distinctive as a turtle's, a

clear double row of impressions about

five or six inches apart.

The movements of the Ross Seal do

resemble those of the other true or

earless seals—the Phocidae—but I

have never seen so regular a pattern of

flipper movements, recorded in sand

or snow, from either the elephant or

the leopard seals. However, these pro-

gress by similar convulsive body move-
ments, using the flippers for necessary

friction. The Otariidae, or Eared-seals,

such as those common along the Aus-

tralian coast, make more positive use

of their flippers to aid progression on
land, and their rear flippers, instead of

trailing as a 'tail', may be actively used

for locomotion.

The rarest of the world's seals will

remain a distinctive memory. I could

recall no pictures showing anything

like the detail that we saw: I only hope
our photographs will describe him ade-

quately. It would be interesting to

know just how many of these solitary

seals have been observed.-^

James returned to the station. Arthur
and I walked on to the end of the

beach to count the Gentoos, and to

look at the growing elephant harems
and the newly born pups. It was
a strangely thrilling world's-end walk,

though it was cold, wet, grey, and
forlorn. Man must always be a stran-

ger in this environment where seals

and birds thrive amongst the trans-

lucent ice.

Arthur recovered the skull of an

elephant, killed only yesterday by
Leon, but already almost denuded of

flesh by the skuas. We swung the relic

on a hook all the way round the end
of Mount Drygalski and back

to camp, arriving streaming with water

just as Dick was serving morning tea.

The day on the station passed lar-

gely in routine; it was not conducive

to out-of-doors work. The persistent

rain soon filled the tanks and removed
the necessity for snow-melting. Every-

one 'went to earth' and worked in his

section. I found Arthur very busy in

the afternoon . . . darning his socks.

Jack and Leon found time to squelch

over to South West Bay in the after-

noon and reported, on their return,

that the Ross Seal was still there.

I have been writing since I finished

an after-dinner game of chess with

Peter, and it is now eleven o'clock.

These sixteen- or seventeen-hour days

all seem too short. Now it is freezing

again. Jim has been working down
here in the Biology Hut tonight, where
he, Arthur and I spend much of our

time. He has been trying to find the

reasons for some changes in the 'H'

(horizontal) base-line of his magneto-

grams. Only a hundred yards or so

away, down near the Hydrogen Hut, a

bull elephant seal is grunting away and
trying to marshall a couple of un-

enthusiastic cows into a miniature

harem. All age-old repetition . . . late

September, and the same instinctive

behaviour patterns century after cen-

tury, even now only slightly inter-

rupted by man's presence on the island.

It will continue long after he has left.^

A good and memorable day, with

Ommatophoca Rossi of the pack-ice

well to the fore. Perhaps he really

mistook Heard Island for Antarctica
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Ceiieral view of the Ross

ANARE Photo: John Bechcrvaisc

Seal Ommatopkoca rossi.

proper; in climate it has been close

enough these last weeks.

With man, motives rather than ac-

tions are steeped in instinct.

Sunday, September 27:

There was no sign of life about the

station when I left for West Bay this

morning, shortly after seven. An
exceptionally low tide allowed me to

walk at the water's edge almost all the

way round to a point level with the

Magnetic Station. A delightful pro-

gress, just about six feet below the

level of the plain on whose snowy edge

lay two or three elephant hulks with

attendant cows, but no pups as yet.

There were no leopards, but the shags

had returned in force, and seemed
tamer. It was possible to approach

them closely enough to see their beau-

tiful blue-ringed eyes. There were

plenty of Nellies and Dominicans
wheeling about; more than usual be-

cause of the seal carcases which Leon
dumped yesterday.

One of the most striking sights was
the continuous flow of sparkling water

from beneath the ice-sheet of the Nul-

1arbor. The night's frost had not been

sufficient to re-freeze the plain to any
depth. The pleasant, mild morning
really seemed to herald approaching

Spring . . . with inevitable thoughts of

an attempt on Big Ben.^

Even inside the Mess, later, one

could hear the animal sounds of the

peaceful afternoon: not only of the

dogs, but from bulls down on the

point, the most sustained grunts and

belches of the whole animal kingdom.

Sometimes even the curious fog-horn

of a leopard was audible, but leopards

are rare at this time of the year. In

September, particularly, when the sea

yields up its monsters, we humans
seem intruders on the island, entering

into something very ancient, primitive,

and simple; too powerful for our pre-

sence greatly to disturb. All day—and

night—now, the voice of the elephant

is heard in the land.
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Wednesday, September 30:

At breakfast time, Jim, flushed from
his dank walk to West Bay, reported

the state of the elephant harems in

that quadrant. "Fifty-seven cows,

sixteen pups, two bulls . . . the first bull

seems to be willing to divide his mob,
but the second doesn't seem to want
to come in! At the far end of the Cove
there are ten cows and no pups. The
'40' brand is still there. The beach

harem has twenty cows, five pups,

and just one bull."

Arthur notes down the information

on his cigarette box. "No leopards,

I suppose?"

"No leopards."

Day by day, now, Arthur is en-

deavouring to keep a census of the

elephant-seals. Last year, Les Gibbney,

who did not combine the medical role,

was able to be very thorough; his main

responsibility was biology, and his

chief interest was seals.

Another day got underway. Peter

went forth to 'hoist balloons in the

middle-air', and one thought of Glen-

dower in Henry IV, 'calling spirits

from the vasty deep.' Day after day
from the inexpressible cloud-screened

loneliness, far out over the sea and
tens of thousands of feet high in the

icy sunshine, the meteorological bal-

loons carry their little transmitters.

The balloons swell larger and larger.

Finally, in the rarified str.itosphers,

they burst, and, falling like shot birds,

reach the ocean or some drifting floe,

a mere minute or two later. Back in

the Meteorological Office, the long

automatic trace has come to a sudden
end as the red-inked pen shudders and
refuses to trace the dizzy drop of the

instruments, perhaps a hundred miles

awav.

ANARE Photo: John Bechcrvais

The "turtle-tracks" of the Ross Seal, showing clearly how only the fore-flippers are used
locomotion.
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ANARE Photo: John Bechervaise

The characteristic striated throat of the Ross Seal, the rarest of the Pinnipedia.

Thursday, October 1:

Evidently, news of our Ross Seal has

reached the press and radio, and even

been received in Macquarie Island, al-

most a quadrant away in longitude.

Sturrock, the biologist there, today

sent Arthur the following telegram:

"Seen pink seal with purple spots

near Surgery Sunday morning—stop

—

Query identification."

To which Arthur in due course, in-

corparating various suggestions re-

plied:

"Sturrock Macquarie Island—stop

—Obviously phosterphoca lageri— -

stop—Did it have brand—query

—

Suggest you change yours—Gwynn."

General Note.—This extract from Log
for Lorna, an illustrated diary addressed
to the author's wife, follows on from that

published in the February issue, 1965
(Vol. 81, No. 10). The author has just

returned from a year's absence abroad
which included a visit to the South Pole,

and to all the U.S. Stations in Antarctica,

as Official Observer for Australia to

Operation Deep Freeze, 1966.

1 The elephant seal cows usually finish

weaning their pups before copulation
takes place.

- The 'inflation' of the proboscis is

characteristic of the breeding bulls.

3 The Ross Seal, or Ross's Seal, is Om-
matophoca Rossi, presumably named for

Sir James Clark Ross, Commander of the

Erebus and the Terror, and discoverer of

the Ross Ice Shelf in 1840.
There are many isolated references lo

the Ross Seal in antarctic literature.

Shackleton describes an early encounter
on March 4, 1909: ".

. . another party
went out to the seal rookery to see if they
could find a peculiar seal that we had
noticed on the way to the hut on the

previous night. The seal was either a new
species or the female of the Ross seal. It

was a small animal, about four feet six

inches long, with a broad white band
from its throat right down to its tail on
the underside." {Heart of the Antarctic)

.

4 During voyages through the pack-ice

in 1955, '56, '59 and '60, the author ob-
served no more than four or five Ross
Seals, all solitary.

5 Heard Island ceased to be an
A.N.A.R.E. Station early in 1955.

6 The summit of Big Ben was not
reached until twelve years later, when
an expedition led by Major W. Deacock
was successful.
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Reproduction in the Pheasant Shell,

Phasianella australis (Gmelin, 1788)

(GASTROPODA : TURBINIDAE)
By Florence V. Murray*

Introduction

Commonly known as the "Pheasant

Shell" or "Painted Lady", this turbinid

is one of the most colourful molluscs

found in southern Australian waters,

and reaching up to five inches in

length, is the largest species within

the genus. The polished, porcellaneous

shell, with its rich and variable colours

and patterns, is a popular collector's

item; the white, china-like, calcareous

operculum fitting closely within the

fragile lip, adds to its attraction. The
animal is coloured to tone with the

shell, and in life is active and specta-

cular.

The species ranges from Western

Australia, east along the south coast,

to Victoria and Tasmania, inhabiting

bays and inlets where rocks and sand

meet, and where there is a growth of

the algae on which it feeds. Juveniles

and young adults may be found in in-

tertidal areas under algae-covered rocks

and stones; large specimens are usually

in deeper water on weed beds, particu-

larly Cympodacea australis, where

they may occur in vast numbers.

Since the turbinids are grouped in

the Order Archaeogastropoda, the

most primitive living gastropods, it

could be expected that their mode of

reproduction would follow, in general,

that of similar primitive species. The
British Pheasant Shell, Tricolia pullus

(L.), is recorded as shedding its eggs

freely into the water (Lebour, 1937),

but otherwise nothing appeared to be

known about turbinid life histories

(Anderson, 1960), and this suggested

an investigation into the spawning ha-

bits of the Australian species Phasia-

nella australis.
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Phasianella australis (Gmelin, 1788)

Ventral view.

The Experiment

This was carried out in a 4-gallon

aquarium fitted with a filter, a sub-

stratum of sand and stones, and a

supply of "Sea Lettuce", Ulva lactuca.

Three medium-sized specimens, 39, 48

and 60 mm in length, taken at Bal-

narring and Westernport, on the 17th

November, 1963, were placed in the

aquarium where they crawled up the

walls and settled down at the wat.ir

level,

* 13 Gaynor Court, Malvern, Victoria.
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No further inspection was made
until about 9.00 o'clock the following

evening when, shortly after the light

had been switched on, the largest

specimen, still in the same position at

the water level, drew back its body
into the shell, and, still clinging to the

glass with its foot, pushed forward

convulsively and expelled a jet of

cloudy material. This procedure was

repeated several times during the next

30 minutes, making the water in the

aquarium quite turbid. Presumably

this was a male animal spawning.

While a sample of the ejaculate was

being collected with a syringe, a move-

ment causing a slight splash, was made

Phasianella australis (Gmelin, 1788)
Dorsal view.

by one of the smaller specimens also

still clinging to the glass at the water

level. Perhaps this was a female

responding to the stimulus of the male
emission; therefore another syringe

was quickly directed to draw off water

surrounding the animal, and this was
found to contain minute green-

coloured eggs only 0 14 mm in dia-

meter. The male ejaculate contained

myriads of motile cells, or sperma-

tozoa, with heads 0 003 mm and tails

0 048 mm long. The two samples were
placed together in a petri dish where
fertilization of the eggs took place,

and almost immediately development
began. Within 12 hours ciliated em-
bryos were revolving in the egg en-

velopes, and after another 12 hours

they hatched as brilliant-green, lively

little primitive, free-swimming larvae

known as trochophores.

Further studies are needed to gain

information on the development of the

trochophore into a shelled veliger; the

behaviour of this larval form in the

plankton; and the transition from its

free-swimming life to that of its ben-

thic, crawling parent.
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Readers^ Nature Notes and Queries

These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to Mr. R. H. J. McQueen, 262 Nepean Street, Greensborough.

Bees and Nectar Glands

This interesting and accurate observ-

ation comes from Mr. W. Perry, of

Eaglehawk, in Victoria.

Many years ago I read with interest the

book, "Profitable Honey Plants of

Australia", by Tarleton Rayment. The
author referred to an observation he had
made of bees gathering nectar from the

phyllodes of Golden Wattle, Acacia
pycnantha. He also discovered that nectar

was not produced by the blossoms of this

wattle, but only from the extra-floral

nectaries situated on the edge of the

phyllodes which are known to botanists

as nectar glands. Mr. Rayment also noted
nectar produced from glands on the phyl-

lodes of Coast Wattle, Acacia longijolia

var. sophorae.
The presence of one or several, or

absence of nectar glands on the phyllodes
of the Acacias is a guide frequently used
in the identification of this genus. I have
often examined nectar glands on many
species of Acacia, but only observed nec-
tar in any of them for the first time on the

7th August, this year.

On this day, I was admiring the lovely

flowers on some small trees of Golden
Wattle in our garden. A number of bees
were hovering about, and although they
neglected the flowers entirely, they con-
stantly alighted on the phyllodes. They
were taking nectar from the nectar
glands. In some cases, nectar was
smeared along the surfaces of the phyl-

lodes where it had oozed out of the

glands. I tasted some of this liquid which
was quite sweet, and left no doubt in my
mind that it was nectar. The bees gather-

ing this nectar had no pollen in their

"baskets" or corbiculae.

In a corner of the garden, a huge
Cootamundra Wattle, A. baileyana,

drooping heavily under the weight of its

golden pendants, glowed in the sun. On
this tree, hundreds of bees were busy
gathering pollen. The noise of their con-
tinuous buzzing was almost deafening.
No nectar was being gathered here, but
in contrast to the bees on the Golden
Wattles, the "baskets" of the insects on
the Cootamundra were well filled with
pollen.

Eastern Swamp Rat in the Grampians?

Mrs. E. Lyndon of Leongatha in

Victoria brings forward this note.

During the second weekend in October
we passed along the Victoria Valley on
our way into the Grampians. Stops were
fairly frequent along that picturesque
valley load where the emus are as

friendly as those at Wyperfeld. Groups
of more exotic "fauna" in the shape of
Tigers, Leopards and Golden ivioths

(Diuris sulphurea, D. maciilata and D.
pedunciilata, respectively) could be seen
in amongst other grassland flowers. At
one place Diurus longijolia, the Wall-
flower Orchid, made a particularly at-

tractive picture. There were dozens of
tall and robust blooms packed into an
area a few feet square. It was while walk-
ing back to these that we came on an-
other item of interest. Among thick grass

and debris at the foot of a gum tree there
were the deep covered runways of native
rats. Judging by the familiar heaps of
soil thrown up, the length of the runs
and the proximity of Mahoney's Swamp,
the valley must be another haunt of the
Eastern Swamp Rat.
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Embedding Specimens in Clear Resin

With a little care and patience,

specimens can be embedded in a

solidified block of clear resin.

The method as described hereunder

is both simple and inexpensive. The
main requirements are polyester resin

and activator; styrene monomer (a

thinner used to remove resin from

tweezers, fingers, etc.); a release

agent to line the moulds (moulds can

be made from empty tins, glass jars,

or small boxes lined with pieces cut

from a plastic bag); a few sheets of

wet and dry paper; and some metal

polish.

The Procedure:

Insects, or other specimens are

placed on a piece of cardboard and
arranged as required for display. Se-

cure with crossed pins to avoid da-

mage, and place in a dish of methy-

lated spirits and allow to soak over-

night.

Remove and allow the specimen to

dry in the air for an hour, then remove
the pins.

Soak in unactivated resin for two
or three days, holding down with a

carefully placed small weight.

Prepare the mould by brushing a

thin film of release agent over the

internal surfaces, and allow to dry

thoroughly.

To prepare a platform:

Mix a small amount of resin and
activator (say one ounce of resin and
eight drops of activator) thoroughly

but gently, to avoid entrapped air.

Stand for a few minutes and allow any
bubbles to rise, then pour into mould
and allow it to set. Pigment may be

By Ian F. Morrison

incorporated in the platform to show
off the specimen if desired

Placing the specimen:

Remove specimen from unactivated

resin, and place on blotting paper,

allowing to drain for a few minutes;

then remove most of the residue by
moving it about on the blotting paper.

Place the specimen in position on the

prepared platform. For specimens that

float, pour a thin layer of mixed resin

on the surface before placing the

specimen (not enough to float it) and
let it set to secure sample. Pour suffi-

cient mixed resin in, to fill the mould
and submerge the specimen, and allow

it to cure for two days. Best results

are obtained if the resin block is "post

cured" by placing in an oven at 140

deg. F. for three or four hours. A
60 watt light globe in a box, vented by
two holes in the top will normally give

sufficient heat. After this has been
done, the block should come easily

from the mould.

Polishing:

Wet both sides of a sheet of 180 grit

"wet and dry" paper, and lay on a flat

surface. Grind all faces of the block

backwards and forwards, keeping the

paper wet. Repeat this with 400 grit,

and then 600 grit. Wash the block and
dry it. Finally polish with metal polish

using felt or soft cloth.

Prices are: Clear polyester resin (half

pint $1), (one pint $1.76), one quart
$3.24). Activator 5cc. (sufficient for one
pint of resin) 15c. Styrene monomer 2oz.,

30c. Release agent 4oz., 42c. Wet and dry
paper can be purchased at any hardware
store at 15c. per sheet. Materials may be
obtained from some of the fibre-glass

product manufacturers.
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Fig. 1 shows cardboard

box mould, with plastic

sheet lining, and insect in

Photo: Author

Fig. 2 shows specimen

embedded in polyester

resin block.

Photo: Author

S.O.S. from U.S.A.

The Director of the Harvard Univer-
sity, Dr. I. Mackenzie Lamb, has written

to ask whether any member of the Field

Naturahsts who make excursions to the

higher mountains of Victoria would be
willing to collect material of a lichen

genus called Stereocaulon, which grow
on rocks or soil at high altitudes, and
are whitish grey in colour. The fruit

bodies are dark brown or blackish. Dried
material with full locality data, altitude,

collector's name, and date, should be in-

cluded. Dr. Lamb has said that he would

be most grateful to anyone who could
render assistance in this regard, and adds
that the collector's name would be for-

mally acknowledged in his world mono-
graph when published.

Material and records should be packed
in a crushproof box and addressed to:

—

Dr. L Mackenzie Lamb, 20 Divinity Ave.,
Cambridge, Mass., U.S.A., or can be
sent to:—Mr. Ken Trotter, 24 Grand-
view Ave., Pascoe Vale, Vic, for ship-

ment. Parcel should be marked "BOTA-
NICAL SPECIMENS".

Printed in Error:

In the Naturalist for December 1966, on pages 326-7, a list of specific names
of insects was inadvertently printed alongside the common names. When referring

to these lists in future, disregard the specific names.
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under

the

ICROSTOPE

The much despised flea has every

reason for its unpopularity because,

apart from the very irritating result

of its bite, the flea has been responsible

for the death of many millions of

human beings. Acting as a transmitter

of Bubonic plague it accounted for at

least 25,000,000 people in one epide-

mic in Europe, in the years 1347-8.

As well as bubonic fever, fleas have

been found to carry other disease-

producing organisms.

Despite its disfavour however, the

flea makes a very interesting study

when viewed under a microscope, and

the reader could find a new hobby
in collecting fleas from birds and

animals. An interesting point, by the

way, is that the Ungulates do not

harbor fleas; they are found on animals

with claws, not those with hooves.

Fleas lay tiny oval eggs, mostly in

the dust on the floor of the nest or

home of the host, and, after a few

days, hatch into a grub-like larva

which pupates in a thin silken cocoon.

Inside the cocoon, the insect trans-

forms and emerges as a complete flea,

ready to make its presence felt in no
uncertain manner.

Like other insects, the body of the

flea is divided into three main parts:

head, thorax and abdomen. The head

bears the eyes, antennae, and mouth
parts. The thorax or chest region has

No. 7

THE FLEA

By E. J. LeMaistre

-J

three segments, almost wholly oc-

cupied by the muscles acting on the

six legs which, especially the hind pair,

are very powerful, enabling the insect

to hop an amazing distance of up to

13 inches in one jump. (If man had
the leaping power of some fleas he
could jump with ease over some of

our taller buildings.) The abdomen
has ten segments and contains the

vital organs.

It will be seen that fleas have an
external skeleton, like crabs and lob-

sters, and in the case of the flea, is

composed of a horny substance called

chitin. Examination will show the

spiracles or breathing apertures in this

shell from which air is conveyed to

the blood by a system of air tubes

which extend into every part of the

body.

Owing to the fact that the chitin

is very dark in color, the microscopist

should soak the flea in 10% caustic

potash until it has become a light

golden brown, when it will be reason-

able transparent. (Be careful when
using caustic, because it can cause a

bad skin and tissue burn. If any hap-

pens to contact the skin, wash freely

with water, and apply some weak
neutralizing agent such as vinegar or

lemon juice. Seek medical advice of

course, if severe burns occur.)
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Top—Side View of Common Flea

Lower—Head of Cat Flea
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close ±o nature
How many of us realize just how close we are to nature; and with what

little effort it can be studied?
From the fluttering moth at a lighted window, to the spiders in the darkest

corner of our garden shed; the wonders of the natural world are numerous—to the

careful and patient observer!
This month, we begin a series in which a look is taken at some of these

creatures which make up this "world in the garden". The aim is not to provide
a completely scientific treatise on each subject; but rather to provide enough
general detail to stimulate an interest in the things around us.

If the series encourages us not only to look; but to see something in what we
are looking at, then it will have served its purpose.

How often have we moved a length

of timber, or an untidily placed brick-

bat, which have been in close contact

with moist or damp soil for some time?

Most of us, having done something

similar, cannot have failed to notice a

general mass-movement of a group

of creatures of various shapes and
sizes, which had been sheltering under

the object. Perhaps one of the first

members of this group to be noticed,

is an oval shaped little chap, about

i of an inch to i an inch in length,

Fig. 1 shows the slater "making his way
resolutely . .

."

:46

wearing metallic grey armour plating

of dome shape, and making his way
resolutely toward some other suitable

moist place, away from the sun-light.

In my childhood, I remember that

my grandparents used to pour boiling

water over these "pests", never bother-

ing to examine one closely before the

mass extermination took place.

These little creatures are of course,

commonly called slaters (in other

countries they are known as pill or

sow-bugs, or woodlice). They belong

to the same class of animals as do the

lobsters and crayfish. This is the class

Crustacea, most of the members of

which are aquatic. But the slaters have

adapted themselves, so as to be fairly

well-established land-dwellers.

If we look closely enough at a sla-

ter, we find that there are seven pairs

of equal sized legs, one pair belonging

to each segment of the chest or thorax.

This, therefore, gives the slater seven

segments to the thorax. From the fact

that the legs are equal in size and shape,

the name of the Order to which slaters

belong, is the Isopoda. There are a

number of different families, or genera

of woodlice, but the one with which
we are most familiar belongs to the

Armadillidiidae. The first two syllables

of the word suggest the name of a

South American animal, the armadillo.

This animal and the slater have one
thing in common—when in danger

they have the ability to roll themselves

into a neat ball. Fig. 2, by virtue of the
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Fig. 2, showing the perfect overlapping of seg-
mental plates when slater is "rolled up".

segmented plates covering the dorsal,

or top-side of the animal, being able to

slide over one another in either direc-

tion.

The antennae of the slater also, are

specifically adapted to conform neatly

with this ability to roll up, and are

found to be more or less double

jointed at a point about half way along

their length.

Mention was made earlier, that the

slaters had adapted themselves to a

life on land. This adaptation however,

is only possible, provided that a ha-

bitat of the right moisture content and
temperature is available.

In fig. 3, two white patches may
be seen on the abdominal segment.

These are called pleopods, and
contain breathing tubes or pseudo-

tracheae, which must be kept moist for

the slater to carry on normally.

In the female, pairs of plates on the

ventral or underside of the body, ap-

pear on certain of the segments of the

thorax, and together, form a brood
pouch where eggs and newly hatched

young are carried (Fig. 3). The young
slater looks very much like the adult

except in size and colour.

As for being a pest in the garden;

I think that this claim, unless they

appear in vast numbers, maybe an

exaggeration. In fact, on the contrary,

they act as fairly efficient scavengers

of rotting and decaying vegetable mat-

ter.

Fig. 3, showing the un-
derside of female slater,

where developing younj;
can be distinguished in

the brood pouch. Note also

the pleopods (2 white pat-

ches) on the abdominal
segments.
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BOOK REVIEWS

Land of Wonder
by Alec H. Chisholm

(Published by Angus and Robertson;
$4.20)

313 pages, illustrations in monochrome
from drawings on silk, by Margaret Coen.
Available from booksellers.

Newer members may be unaware that

Mr. Chisholm has a membership of this

club dating from 1933, and that he was
Editor of the Victorian Naturalist from
1940 to 1949. Qualified for his task by
his own extensive and authoritative

works on natural history, Mr. Chisholm
has revealed here the depth and breadth
of his reading, in compiling this antho-
logy of Australian nature writing.

The articles are conveniently grouped

in the usual natural divisions, with an
extra section for landscape. As the ex-

tracts number 155, this has had a limiting

effect on the length of each. It is not
surprising to find over 3 pages of ac-

knowledgements. The writers include
explorers and settlers, journalists and no-
velists, soldiers and sailors, specialists,

amateurs and humble nature lovers. The
time spanned is from 1770 to the present
day.

Touching so many points in time, place,

and subject matter, this book should
prove a welcome addition to the library

shelves of our nature-lovers. In all, a
delightful book for casual reading.

A. J. H. Fairhall

The Junior Naturalist

The name of Crosbie Morrison will

never die, and it is pleasing to know
that his broadcasts—listened to by the

largest audiences in Australasian radio

history—live again. "The Junior Natu-

ralist", published by Whitcombe &
Tombs Ltd. and priced at only $2.35,

is an ideal gift for the child (or grown-

up) interested in Natural History. Told

in the simple manner that only Crosbie

Morrison could tell is a story of many
things—of birds, insects, fungi,

flowers, fishes, animals. In fact all

things that interest the young natura-

list appear in this book. It is delight-

fully illustrated by Nancy Adams, and
is a must in the library of every young
Australian.

Roy Wheeler

WANTED—Victorian Naturalist, January 1966.

Any member who possesses any unwanted copies of the above, please arrange to

hand them on to Mr. Eric Allen.
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Fauna and Flora of the

Powelltown/Labertouche State Forest

In the "Victorian Naturalist" for December 1966, mention was made on

p. 310, of Australian Fauna and Flora Lectures; and also that a list of required

illustrations would be given in this current issue. This is the list, which also

provides good material for those interested personally in the area.

Anyone desirous of helping in providing any of these slides, should

contact Mr. G. Albers, on 53 8181 Ext. 380; before 28th February 1967.

FAUNA
Tiger Cat
Tuan

ANTECMINUS (2 or 3 species)

Long-nosed Bandicoot
Short-nosed Bandicoot
Silver Grey Possum

Leadbeater's Possum
Eastern Pigmy Possum
Ringtailed Possum
Greater Glider
Sugar Glider
Feather-tailed Glider
Wombat
Grey Kangaroo
Black Wallaby
Potoroo
Swamp Rat
Broad-toothed Rat
Eastern Water Rat
Grey-headed fruit Bat
Insectivorous Bats (several species)

Platypus

ORCHIDS
Chiloglottis gunnii, Bird Orchid
Corysanthes diemenica, Helmet Orchid
Thelymitra paucifiora, Sun Orchid
Catena major, Duck Orchid
Diuris maculata, Leopard Orchid
Glossodia major, Waxlip Orchid
Calochilus robertsoni, Brown Beard

BIRDS
Swamp Harrier
Australian Goshawk
Wedgetailed Eagle
Whistling Eagle
Brown Hawk
Nankeen Kestrel
Crimson Rosella
Eastern Rosella
Kookaburra
Pallid Cuckoo
Fantail Cuckoo
Horsfield Bronze Cuckoo
Golden Bronze Cuckoo
Swallow
Fairy Martin
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Jacky Winter
Scarlet Breasted Robm
Flame Robin
Grey Fantail

Willy Wagtail
Satin Flycatcher
Yellow Robin
Black Faced Cuckoo Shrike
Spotted Quail Thrush
Brown Thornbill
Striated Thornbill
Yellow Tailed Thornbill
White Browed Scrub Wren
Blue Wren
Lyrebird
Dusky Wood Swallow
Magpie Lark
Grey Thrush
Golden Whistler
Rufous Whistler
Eastern Whipbird
Mountain Thrush
White Backed Magpie
Grey Butcher Bird
Pied Currawong
Silvereye

White Throated Tree Creeper
Grey Currawong
Mistletoe Bird
Spotted Pardalote
Eastern Striated Pardalote
White Naped Honeyeater
Brown Headed Honeyeater
Eastern Spinebill

Yellow Faced Honeyeater
White Eared Honeyeater
Crescent Honeyeater
Yellow Winged Honeyeater
Bellminer
Red Wattle Bird
Red Browed Finch
Raven
White Winged Chough
Western Rosella
Yellow Tailed Black Cockatoo
Gang Gang Cockatoo
Ground Thrush
Pink Robin
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Correspondance on Whipstick Mallee

Considerable correspondence has been
written between the Dept. of Crown
Lands and Survey, and the Bendigo
F.N.C. and F.N.C.V., regarding the
continued alienation of Crown Land in

the Parishes of Whirrakee, Neilbourough,
and Huntly.
The present situation, after our Club

had endorsed the action of the Bendigo
F.N.C. in a letter to the Department
concerned, is indicated in the last two
paragraphs of that Department's reply

—

"Following a discussion with the Soil

Conservation Authority, it has been de-

cided to list this area for consideration by
the Land Utilization Advisory Council
in its second study project.

Accordingly, it is unlikely that an
early decision in this matter will be pos-

sible."

It is therefore, still not known, what is

to be the outcome of this valuable area
which contains so many species of fauna
and flora, peculiar to the environment.

Excursion to the Whipstick, Bendigo

In view of the current threat to what
remains of the unique Mallee 'Whip-

stick' areas near Bendigo, more than

usual interest was evinced by the

F.N.C.V. excursion of Sunday, 16

October, 1966. The coach party was

accompanied by many members in

private cars, including some from
Bendigo, Ballarat and Frankston clubs.

The Melbourne excursionists travelled

via Kilmore and Heathcote, and were

met in Bendigo by Mr. Frank Rob-
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bins, who acted as an efficient and

enthusiastic guide throughout the day.

Mr. Robbins, who had recently re-

turned from the F.N.C.V. trip to

Queensland, has been a prime mover

in efforts by the Bendigo Field Natura-

lists' Club and other responsible Ben-

digo citizens to persuade the Lands

Department to reserve permanently all

Crown lands still remaining of the

'Whipstick' mallee scrub, in the pa-

rishes of Neilborough, Whirrakee and

Huntly. Some blocks recently alienated

are already cleared and under wheat,

so the conservation measures are ex-

tremely urgent. It was noted that some
of the best wildflower areas, such as

those with massed displays of Golden

Pennants (Loudonia behrii), were on

ground supporting re-growth of har-

vested Blue Mallee {Eucalyptus fruti-

cetorum) and Green Mallee {E. viri-

dis), so it was not surprising to learn

that there is no desire for the proclam-

ation here of a national park, which

would involve exclusion of eucalyptus

oil distillers, four of whom at present

hold licences to take foliage from un-

alienated Crown blocks. Mr. Robbins,

who distributed small maps showing

the habitats of the rarer species of

flora, displayed a large map showing

the details of the blocks necessary to

be permanently reserved. Much local

support has been forthcoming since

the visit, organized from Eaglehawk,

of about one thousand "Bendigonians"

a stream of cars some months ago,

when many local people learned for

the first time the full extent of the

unique asset they were in danger of

losing.

The Whipstick was entered on our

excursion from a road that leaves the

main Echuca road just before reaching

Huntly shire hall, and visitors were

charmed near the Neilborough sign-

post by massed specimens of West-

ringia rigida, uncommon elsewhere but

common here (later we were taken to

a single bush, growing near a water-

hole, of W. crassifolia, a mauve-
flowered locally endemic species).

Various stops were made for botaniz-

ing along various Forests Commission
roads through the primitive mallee, of

particular interest being the Scarlet

Mint-bush {Prostanthera aspalathoi-

des), Rosy Heath-myrtle {Baeckea

ramosissima) , Clubleaf Phebalium (P.

obcurdatum), Small-leaf Waxflower

{Eriostemon gracilis), Golden Pen-

nants {Loudonia behrii), Wedge-leaf

Hop-bush {Dodonaea cuneata). Blue

Dampiera, Golden Everlasting, and

many more.

A most interesting feature of the

visit was the location and inspection

of three old mounds of the Mallee

Fowl or Lowan, the last living repre-

sentatives of this 'incubator-bird'

having been seen in the area in 1926

(we were told that in 1900 they were

plentiful enough to be sold in the

poultry market in Bendigo!). The
party was photographed on one of

these mounds, the 54 people being

easily accommodated on the huge mass

of pebble-covered earth containing

over 50 cubic yards of material and
measuring 50 yards in diameter—the

work, Mr. Robbins suggested, of

several generations of birds over many
years. These mounds were unique in

being made of gravel covered by the

kind of pebbles typical of this aurife-

rous region, instead of the sand of

more typical habitats further north;

it seems an excellent example of here-

ditary behaviour being adapted by the

bird to a different environment, as the

quickly variable heat control provided

by the addition or subtraction of

pebbles would be a labour-saver.

A visit was paid to the eucalyptus

factory of Mr. E. Hartland, who
showed by his attitude and in his con-

versation that he is conservation-
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minded. He showed samples of the oil

produced by his own stills and some
being imported from China, reportedly

being distilled from Lemongrass
{Cymbopogon citratus), and an excel-

lent imitation. He also showed some
aboriginal artefacts found on his

property.

Thanks are due to Mr. Robbins and

members of his club for what they are

doing to preserve this unusual area, in

particular by fencing certain areas, as

on Flagstaff Hill, to protect rarer

species of flora. The appended list of

flora species was compiled by them,

and is published for comparison with

the list of D. J. Paton in 'Vict. Nat:
40: 189 of Feb. 1924.

List of rarer plants of The Whipstick
(supplied by Mr. Frank Robbins of Bendigo Field Naturalists' Club)

Key: r. = rare; v.r. = very rare; s. = seen during F.N.C.V. excursion.

Acacia brachybotrya (Grey Mulga), r. North Whipstick. s.

A. hakeoides (Hakea Wattle), fine show in masses, Huntly. s.

Acianthus exsertus (Gnat Orchid), v.r.

A. reniformis (Mosquito Orchid), v.r.

Astrotricha ledifoUa (Star-hair), v.r. Near ordnance factory, s.

Boronia anemonifoUa (Sticky Boronia), fenced in, Spring Gully.
Cassia eremophila, one plant only.

Cryptandra amara (Bitter Cryptandra), v.r. Maiden Gully and Wellsford.
Callitris columellaris (Murray Pine or White Cypress Pine), 2 trees only.

Crowea exalata (Small Crowea), very showy, s.

Choretrum glomeratiim (Common Sour-bush), v.r. N. Bagshot.
Calocephalus sonderi (Pale Beauty-heads), r. N. E. Whipstick.
Corybas diemenicus (Slaty Helmet Orchid), v.r.

Dampiera lanceolata (Grooved Dampiera). s.

Eriostemon verrucosus (syn. E. obovalis) (Fairy Waxflower), one plant only of a
double form. s.

Grevillea rosmarinifolia (Rosemary Grevillea), v.r. s.

Logania fioribunda (Narrow-leaf Logania), v.r. Flagstaff Hill. s.

Lissanthe strigosa (Peach Heath), s. In fruit only.

Micromyrtus ciliatus (Fringed Heath-myrtle), s.

Myoporum deserti (Turkey-bush), v.r. One plant? s.

M. platycarpum (Sugar-wood), s. M. parvifolium (Creeping M.), v.r.

Olearia decurrens (Clammy Daisy-bush), r. s. O. fioribunda (Heath Daisy-bush), r. s.

Pterostylis barbata (Bearded Greenhood), v.r.

P. curia (Blunt Greenhood), v.r.

Pomaderris angustifolia (Narrow-leaf Pomaderris), only known locality in central
or western Victoria. Now covered by Eppalock Reservoir.

Prostanthera aspalathoides (Scarlet Mint-bush), s.

Prostanthera saxicola var. bracteolata, v.r., 2 localities, s.

Phebalium obcordatum (Club-leaf Phebalium), fenced in. Flagstaff Hill. s.

P. pungens (Prickly Phebalium).
Santaium acuminatum (syn. Eucarya and Fusanus) (Quandong), Huntly and

Mandurang, very few trees, s.

Solanum simile (Oondoroo) v.r. Far north of Whipstick.
Stenochilus longifolius (syn. Eremophila longifolia) (Berrigan), v.r. Two trees,

Egerton Forest.

Stenopetalum lineare (Velvet Threadpetal), v.r. s.

Veronica perfollata (Diggers' Speedwell), v.r.

Westringia rigida (Stiff Westringia), plentiful near Neilborough signpost, dainty
white flowers, s.

W. crassifolia (so named by Dr. Melville of Kew, who raised it to specific rank,
formerly known as W. rigida var. grevilleana). Only known locality in the world,
showy mauve flowers, s.

The total number of native species in the area is 323 -f, of which about 40 are
confined to the Whipstick and 24 others rarely found beyond it. Species elsewhere
in the Bendigo district but not in the Whipstick number 130+.
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Commoner Species seen in or
NEAR The Whipstick area by the

F.N.C.V. Excursionists

Mallee Eucalypts: Eucalyptus viridis

(Green Mallee), commonest in this

area; E. fruticetorum (syn. E. poly-
bractea) (Blue Mallee), the leaves blue
in the young growth, common in S. and
W. Whipstick; the best for oil. E.
behriana (Bull Mallee), round leaves,

rather striking smooth brown and green
stems, taller habit, not used for oil

extraction. N.E., N., C. E. froggattii

(originally E. incrassata) (Yellow or
Giant Mallee).

Other Eucalypts: E. Jeucoxylon, E. oamal-
dulensis, E. sideroxylon, E. hemiphloia,
etc.

Acacia diffusa, A. acinacea, A.
pycnantha, A. fiexifolia, A. vomeri-
formis, A. schlerophylla, A. obliqua;
Arthropodium milleflorum, Brachy-
loma daphnoides, Baeckea ramosissima,
Boronia dentigera, Caladenia angustata,
Casuarina muelleriana, Cassytha sp.,

Calytrix tetmgona, Calochilus robert-

sonii, Daviesia genistifolia, D. ulicina

var. ruscifolia, Dillwynia glaberrima,
Dichopogon stricta, Dianella revoluta,

Drosera peltata, Diuris maculata, Do-
donaea cuneata, Eriostemon gracilis,

Grevillea alpina, Goodenia varia, Hij-

banthus floribunda, Hibbertia stricta,

H. acicularis, Helichrysum bracteatum,

H. semipapposum var. brevifolium,

Loudonia behrii (Golden Pennants in

massed displays in low mallee re-

growth areas), Leptospermum myr-
sinoides, Leptomeria aphylla, Mela-
leuca decussata, M. uncinata, M. wil-

sonii, Olearia teretifolia, Pultenaea
pedunculata, Rhagodia sp., Prostan-

thera denticulata, Pseudanthus ovali-

folius, Stipa elegantissima, Thelymitra
antennifera, T. ? aristata, Vittadenia

triloba.

N.B. The above lists should be com-
pared with that compiled by D. J.

Paton in 1923 (see The Plants of

the Whipstick Scrub, Bendigo',

Vict. Nat. 40: 189, 1924).
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Field Naturalists Club of Victoria

General Meeting—9 January 1967

Approximately 150 members were
present as the President, Mr. M. K.
Houghton, opened proceedings on this,

the first meeting of the new year.

A note of sadness touched the first few
moments of the evening, as the deaths of
three former members were announced.
Those present stood for a period of

silence in memory of Messrs. Saravich
and Cohn, and Mrs. Rasmussen. Mr.
Swaby spoke of the activeness of Mr.
Saravich within the F.N.C.V. He was a

Council member and Vice-President, and
his interest in Natural History was broad
rather than specific. He was a great friend

of the late Charles Gabriel.

The life of Mr. Mark Cohn, founder
of the Bendigo F.N.C., and F.N.C.V.
member since 1926, was recalled by both
Mr. Coghill and Mr. Hanks. He took
great interest in Natural History and
indeed, in any action likely to benefit its

progress. As a conservationist, his main
interest lay in ornithology and botany.

Mr. Ros Garnet spoke of Miss Ras-
mussen and her connection with the

Club.
The President introduced Mr. Blott,

who was to address the meeting on the

recent excursion of Members to Queens-
land, in September and October of last

year.

Mr. Blott initially thanked Miss Marie
Allender for arranging the excursion, and
the Queensland Tourist Bureau for

managing it.

With cameras clicking continuously,
the party was accompanied in the first

stages by the Queensland F.N.C. to the

Glass Houses. The wild flowers between
Caloundra and Noosa Heads were quite

beautiful.

An overnight stop was made at Mary-
borough, followed by a visit to the

Aluminium works at Weipa.
The first of the main two excursion

areas, namely Heron Island, was reached
by small boats, which take on passen-
gers from the launch, lying at anchor
outside the reef. The island consists of
coral limestone of an area of about
4 acres above water level, while below
water level, the reef measures approxi-
mately 4 miles by 2 miles.

Colour slides of the wildflowers and
vegetation were shown, together with the
burrows of Mutton-birds and the nesting
sites in the trees, of the White-capped
Noddy. From the reefs, slides were shown
of various corals, star fishes, sea cucum-
bers and crabs. Reef Herons, Gannets
and Silver Gulls were among the bird life.

The second area visited was inland

—

to the southern escarpment of the
McPherson Range, where Binnaburra
Lodge is located. Here, the lush rain-

forests gave unlimited pleasure to the
lucky party. Currawongs, Satin Bower-
birds, and Scrub Turkeys were among the
many birds seen by them; and the or-

chids and wildflowers were numerous.
Many waterfalls in the area were visited,

and each one had its own characteristic

beauty, as was shown by the fine colour
slides.

This was the all-to-soon ending of
what had been a most worthy commen-
tary on, and viewing of, some of the

episodes which befell those members who
were fortunate enough to make the trip.

However, Mr. Blott and his projectionist

certainly provided the other members
with a splendid evening, in which it was
not difficult to imagine oneself actually

with them on the trip.

Mr. Houghton thanked Mr. Blott and
everybody involved, for making the
night such a success.

Election of Office Bearers for 1967

A list showing nominees for the various
positions of office was displayed, together

with those not seeking re-election. These
were Mr. M. Houghton, President; Mr.
E. H. Coghill, Secretary; Mr. A. G.
Hooke, Treasurer; and Miss M. Butchart,

Ass. Treasurer.
Under Notes and Exhibits, Mr. Zirkler

spoke about some samples of turquoise;

Mr. T. Sault exhibited an Elbow Orchid
from Warburton, and Mr. E. Allen spoke
of the construction of a Welcome Swal-
low's nest he showed.

Other exhibits on view were—Corals
from Heron Island, Okati Nuts from
Solomon Islands, Bursaria, Dianella
tasmanica, Agate from Woolshed Creek,
insect specimens set in polyester resin,

and Blossom Beetles on lilly-pilly flowers.
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From Sandy Bay, Tasmania, samples of

Chalcedony, the fossil Fenestalla, and
Basanite from Blinking Billy Point were
exhibited. Some wildflower paintings

by Daisy Wood were also shown.
Due to there being no Council Meeting

in December, no new members were
elected. Both December and January
nominations shall be elected at the

February Meeting.

Geology Report 7th December

33 members and visitors attended with

Mr. Dodds in the Chair. Mr. Box re-

ported on the Group's week-end excur-

sion to Dunolly, Bealiba, Moliagul and
Rheola on November 26th-27th. 28

members journeyed there, and were met
by members of local Historical Societies,

who outlined the History of the Gold
Mining Era in each respective area.

Members visited many old workings, and
collected rock types and also some excel-

lent Quartz crystals.

Mr. Dodds reported on an excursion

attended by about 12 members to the

Keilor area, where Archeologists are

working the Terraces of the Maribyrnong
River, to establish the age of the Abori-

ginal occupation in the district. The main
business of the evening was the election

of officers for the following year. The
present officers, Mr. R. Dodds, President,

joint secretaries Mr. R. Box and Mr.
T. Sault, were elected unopposed. The
subject for the evening were talks by
three members on rock types. Mr. Angior
began by describing igneous rocks. He
said these rocks were divided chemi-
cally according to their silica content.

Those with a high silica content were
called acid, and those with a low silica

content were called basic; and all those in

between were called intermediate. Many
of them could be picked by their colour,

acid rocks being light in colour, and basic

rocks dark. He quoted formulas of
several minerals common to each group.

Orthoclase, a mineral common to acid

rocks had three Si atoms in its composi-
tion; whereas Olivine, a mineral common
to basic rocks had only two Si atoms in

its formula. He described how minerals
crystallize out of magma until only vola-

tiles are left. Mr. Mclnnis began his talk

on metamorphic rocks, by stating that

there were two main types of metamor-
phism among rocks. The first, contact
metamorphism, is where rocks have been
changed by heat from molten bodies
underneath. These rocks are only at

short range from the contact and are

termed aureoles. The second type of

metamorphism is called regional meta-
morphism. The rocks in this case are af-

fected by slow heat induction caused by
folding. The thermal reactions are slow
and affect vast areas. The speaker quoted
the metamorphic rocks of N.E. Vicforia

as an example. He then spoke of con-

tact rocks to be found near Melbourne.
These were at Morang, Mooraduc, and
Mt. Martha. Mr. Sault concluded the

evening by describing the dykes of the

Woods Point-Walhalla area, and how
they intruded the sharply folded sedimen-
tary rocks in that area in mid-Devonian
times. The dykes are mostly of the dioritic

type, and many contained large quantities

of gold, which has been mined in the

past.

Exhibits

Mrs. Salau. Tinguaite, Mt. Beauty. Mylo-
nite.

Mr. Davidson. Zoisite, Madagascar. Cal-
cite Rhombs (Iceland Spar).

Mr. Love. Snowflake Obsidian, South
America. Sodalite, Brazil. Rhodonite
N.S.W. Olivine, Vic.

Mr. McCay. Zircons and Sapphires,
Bunyip River. Tourmaline Crystals.

Mr. Box. Quartz Crystals, Bealiba.

N. H. SEWARD PTY. LTD.
72-74 Bourke Street, Melbourne

(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc.,

Microscopes (Beginners' to

Research Models)

,

Bausch and Lomb (U.S.A.) Micro-
scopes, 1 OOx case, £7/5/-.

Binoculars, Telescopes,

Survey Instruments, etc.

BOOKS

On Natural History,

Australia, Art, General.

New and Secondhand.

Lists Free. State Requisites.
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Hawthorn Junior F.N.C.

Report of Activities 1966.

Office Bearers January 1st, 1967.
President: Mr. D. E. Mclnnes
Secretary: Janet Fitzgerald, 6 North

Crt., Surrey Hills

Treasurer: Michael Coulthard
Assistant Treasurer: Susan Beattie

Excursion Secretary: Barry Cooper
Publications Committee : Susan Beattie,

Dennis Walsh, Ian Knox, Janet
Fitzgerald

Editors: Barry Cooper and Paul
Gahan.

The Junior Council consists of 17
members.

Membership:

There was a steady increase in the

number of members during 1966, reach-

ing a record of 157 in September.
Attendances at meetings have been the

best ever, only rarely falling below the

100 mark. A record 132 members and
friends attended our twenty-third birth-

day night in August.
Five excursions were organized in

1966, two being with the F.N.C.V.
12th February—Pond Life Excursion

—

Albert Park Lake.
5th March—Gemstone Excursion to Bel-

grave—Selby district.

17th April—F.N.C.V. Excursion to Bulla—^Sydenham.
14th June—^F.N.C.V. Excursion to

Yuroke—Wallan Districts.

24th September—^Wattle Excursion to

Maranoa Gardens.
Attendances at excursions were only

fair, ranging from about twenty to fifty

people.

Publications:

This is undoubtedly the most success-

ful part of the activities of the Club, and
five booklets, in addition to our monthly
Newsletter, have been produced.

"Bees", edited by Barry Cooper, and
given free to members after a talk by
Mr. W. Thompson in February on the
subject.

"The Junior Naturalist Journal", a
general collection of natural history
articles, edited by Barry Cooper and
illustrated by Paul Gahan. The articles

were written by various members of the
club, and the booklet sold at 25c.

"Gemstones—Introduction to Collect-
ing in Victoria", written by Paul Gahan,
was on sale at the Nature show. Price
15c.

"The Collection and Preservation of
Insect Specimens", written by Dennis
Walsh. This 15 page booklet was sold
for 15c. at the Nature Show.

"Preserving Marine Specimens" by
Leigh Winsor was also reprinted. The
monthly publication "The Junior Natura-
list" had four extra pages added in May
1966. Now, our newsletter, as well as

having adequate space for club activities,

had additional pages on natural history

topics. We are fortunate that most of
our typing was able to be done by Mrs.
Beattie, and Gary Wallis has helped with
some of the printing.

Nature Show—September 1966:
As in previous years, the Club had

exhibits at the September Nature Show.
The exhibits were:

—

1. "Gem Cutting": by Paul Gahan,
Frank Moore and Gary Wallis.

2. "The Collection and Preservation of

Insect Specimens": by Jenny Forse
and Dennis Walsh.

3. "Instant Micro Slides": Carl Meyer,
Rosalind St. Clair and others.

4. "The Beauty of Shells": by Phillip

Harrison.
5. Junior Projects by individual Club

Members.
Ian Knox and Tim Anderson supplied

specimens for the Reptile sections.

Ringwood Junior F.N.C.

The first meeting of the "Ringwood Junior Field Naturalists Club", to be held in

the North Ringwood Methodist Church Hall, will be at 7.30 p.m. Wednesday,
22nd February, 1967.
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Country Club Notes

Field Naturalists Club of Benalla

It gives me pleasure to present to you
our fourth annual report. Let us examine
the club's activities of the past year.

Guest Speakers—We owe much to

those who gave of their time and know-
ledge to address our meetings. Notable
were Mr. R. Davidson—Gemstones; Mr.
E. Quinlan—Bushwalking and National
Parks; and Miss Grey—Central Austra-
lia. Two of our own members to give

excellent talks, were Mrs. Hair, on Cen-
tral Australia; and Mr. Brooke, on Grow-
ing Australian Plants.

Club Excursions—Our excursions
during the year were all held in beautiful

sunshine, and were thoroughly enjoyed.
The first was to Middle Creek, Tolmie,
during May last year; the second to the

Goomalibee area in October; and the

third to the Strathbogie Ranges in March.
Special thanks are due to Mr. Coish for
leading us to the mining areas in the
Strathbogies.

Membership
—

^The Club could ill af-

ford to lose the active participation of
the Harris family who are now living in

Western Australia. They are life members
of our club and we continue to treasure
their friendship. We are also sorry that

Mrs. Lowrie has left to return to New
Zealand. We welcome our new members,
and must try very hard to gain more
members, as we can all add to each
other's knowledge.

Extra Activities

—

High School Creative
Workshop. The club worked with the
Benalla Arts Group by providing educa-
tional excursions for High School Stu-
dents at the conclusion of their school
year. They were taken to Dookie College,
and to examine lapidary and microscopic
work. Those members of our club who
took part, did a fine job, and as this was
no small effort on their part, they deserve
our hearty thanks.

Technical School Hobbies Exhibition-
The club gave an excellent display. Mrs
Templeton and Mrs. Cummings put in a
great deal of work, and I would like to
thank Mrs. Templeton for bringing
exhibits to our meetings throughout the
year.

Wangaratta Movement—Our club was
well represented at Harrietville, where
a meeting was held to discuss the forma-
tion of a club such as ours, in Wanga-
ratta.

Junior Naturalists—Mr. E. Harrison is

working with the newly formed Junior
Field Naturalists at the Benalla Technical
School.

MATTERS OF CONCERN

Reef Hills. Spring burning of the Reef
Hills was questioned by the club and our
president was in touch with the authori-

ties on the matter.

Ibis Rookery. Mr. Fink is doing fine

work in trying to develop and preserve
the ibis rookeries at Baddaginnie. Drain-
age schemes that threaten to destroy
these breeding grounds are afoot.

Warrenbayue. Mr. E. Harrison is doing
his best to preserve the threatened habi-

tat of the many animals to which he has
devoted so much time and study.

Meetings—The average attendance at

meetings was twenty-three persons. Time
spent on business matters is to be de-

creased.

Office Bearers—Many thanks to Mrs.
Brooke for accepting the office of Vice-
President left vacant during the year. We
urgently need members prepared to ac-

cept office in the club.

It has been a privilege to serve under
Mr. Say, whose knowledge and wide ex-

perience is such an asset to us.

Ouyen District Naturalists Club

Extracts from Annual Report—21

August 1966.

The President, Mr. G. B. Eggleton,

regretted that the previous year had
been one of little progress, and a cer-

tain loss of interest in nature activities.

Also a number of members had left

due to occupational transfers.
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He pointed out that the aims of all

clubs connected with fauna and flora

were worthy of the support of every

thinking Australian.

However, in spite of these things of

the past year, several achievements

were worthy of mention.

Following persistent reports of wild

pigs in the Kulkyne State Forest, ma-
chinery was set in motion which

prompted the Senior Forest Officer at

Mildura to prepare a report for his

Department.

The possibility of the closure of

Mr. Reg Dart's aviary at Lascelles,

was brought to the notice of the pub-

lic, and it is pleasing to know that the

aviary is still open to the visitors. This

aviary has great educational value, and

an appreciative letter was received

from Mr. Dart.

Correspondence showing evidence

that a balance between wild life

preservation and land development

should be attempted under the Millewd

Land Development Extension, was
submitted to the State Development
Committee. No finding had been

released to date, and therefore, all

members of Natural History Clubs

were urged to lend their support to

this endeavour.

Specimens submitted to the Museum
during the year were of Mitchells Hop-
ping Mouse, and a rare snake—the

Short-tailed Snake.

All the material for the building of

a hut at Hattah has now been pur-

chased, and all that is required now
is the willing labour to erect it.

Office Bearers for 1966/67

President: Mr. G. B. Eggleton

Vice-President: Mr. H. Wheeler

Secretary / Treasurer: Mrs. A. Eggleton

Committee: Miss Doris Munro, Mrs.
Buckingham, Mr. A. Torpy, Mrs.
Beare, Mr. Buckingham, Mr. J.

Beare.

Warrnambool Field Naturalists Club

President's Report from Annual Meeting
1965/66

Increased membership of 50 Seniors
and 13 Juniors, and attendance at

meetings, has made another successful

year for the club.

Guest speakers for the year have been:
Miss Halford

—
"Life in the back

country of the Northern Territory".

Mr. I. M'Cann—"The Grampians".
Mrs. Bedgood—^"The Natural History

of the Ballarat District".

Mr. Claude Austin
—"The Gulf Coun-

try of Queensland".
Members of our own club who gave

the main address at meetings were Mes-
dames Negrello and Mathieson who
spoke of their trip to Western Australia;

Mr. Don Taylor "Bird Observations",

particularly with regard to the Rock Par-

rot; Mr. J. L. Martin, "Items of interest

to Field Naturalists observed on a tour

of Europe"; and Mr. Illedge arranged a

movie film night.

Junior members have given the "Do
you know" deliberation at three meetings.

Field days took place to The Rifle

Range at Port Campbell, The Orford
District, Mount Eccles, and to Mi.
Napier.

We have supported the move to have
portion of the Framlingham forest reser-

ved as a Wild Life Sanctuary, and assisted

with tree planting, and carting of stone,

for the building of the museum at Tower
Hill.

Our delegates, and a number of mem-
bers, attended the following meetings of

the Western District Field Naturalist

Clubs' Association; The Spring Meeting
at Hamilton, the Annual Meeting at

Maryborough, and the Autumn Meeting
at Colac.

Finally, I would like to express our

appreciation of the excellent service that

has been given by Mr. F. Shirrefs as

librarian, Mrs. Negrello as recorder, and

Mr. J. Edge as secretary and treasurer.

J. L. MARTIN,
President.

For the coming year, Mr. R. Illedge

succeeds Mr. Martin as President, and
Mr. R. J. Edge continues as Secretary.
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F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETING

Monday, 13 February—^At National Herbarium, The Domain, South Yarra; com-
mencing at 8 p.m.

1. Minutes, Reports, Announcements.

2. Correspondence.

3. Subject for the evening: "West of AHce"; Messrs. J. H. WilHs and A. Morrison.

4. Election of New Members.

(a) Ordinary
Dennis Basso, 4 Dick Street, Ivanhoe.
R. L. Cowling, 14 Viviani Cres., Heathmont.
Rex Davis, 45 George St., Ashwood.
Miss Estelle DeBoshier, Beaumont St., Vermont.
Miss Jean McDowell, 2 Cambridge St., E. Brighton.
Miss A. I. Rahilly, 65 Bayswater Rd., Croydon.
Mrs. K. I. Stracke, 3 West Court, Burwood. (Interest—Animals)
Mr. F. E. Thompson, Flat 5, 24 Mason St., Hawthorn.
Mr. Eric Williams, 11 Scott St., Kew.
Joint—Misses J. A. Long and F. E. Elliott, 281 Walsh St., South Yarra.

Mr. and Mrs. Leonard K. Cox, 5 Orloff St., East Bentleigh. (Interest

—

Mammals, Botany).
(b) Country

Mrs. I. W. Walter, Callawadda, via Stawell, Victoria.

Joint—Mr. and Mrs. Norman W. Vincent, 5 Greene St., Bairnsdale West,
Victoria.

(c) Junior
Philip Carter, 177 Glen Iris Road, Glen Iris, S.E. 6.

Robert R. Marston, 71 Winter Cres., East Reservoir.
David H. Ward (age 9 years), 32 Creswell Cres., Mitchani. (Interest—Reptiles)

5. General Business.

6. Nature Note and Exhibits.

Monday, 13 March—Annual Meeting. Subject for evening: "Mosses, Lichens and
Liverworts"; Mr. A. Swaby.

GROUP MEETINGS

(8 p.m. at National Herbarium unless otherwise stated)

Wednesday, 15 February—Microscopical Group. Members will show Club slides

under their own microscopes.
Friday, 24 February—Junior Meeting at 8 p.m. at Hawthorn Town Hall. Subject:

"Bats"; Mr. J. Hyatt.
Wednesday, 1 March—Geology Group.
Thursday, 2 March—Mammal Survey Group; at Fisheries and Wildlife Dept.

Library at 7.45 p.m.
Friday, 3 March—Preston Juniors Meeting at Rechabite Hall, 251 High Street,

Preston.

Monday, 6 March—Entomology and Marine Biology. This meeting is held in

Mr. Strong's rooms in Parliament House at 8 p.m. Enter through private
entrance at south end of House.

Thursday, 9 March—Botany Group.

F.N.C.V. EXCURSIONS

Sunday, 19 February—^Phillip Island. The coach will leave Batman Avenue at

9 a.m. Fare $2.00. Bring two meals.
Saturday, 29 April, Sunday, 30 April—Arrangements are being made for a weekend

excursion with the Latrobe Valley F.N.C. visiting South Cascade Creek on
Saturday. Details in next issue.
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Field Naturalists Club of Victoria
Established 1880

OBJECTS: To stimulate interest in natural history and to preserve
and protect Australian fauna and flora.

Patron: His Excellency Major-General Sir Pohan Delacombe, k.b.e., c.b., d.S.o.

Key Office-Bearers, 1966

President

:

Mr. M. K. Houghton
61 Winton Road, South Ashburton (25 1914)

Vice-Presidents: Mr. A. J. H. Fairiiall, Mr. T. Sault

Immediate Past President: Mr. D. E. McInnes

Hon. Secretary: Mr. E. H. Coghill, 15 Baker Avenue, North Kew (85 4413).

Hon. Treasurer: Mr. N. M. Taylor, 15 Hopetoun Road, Toorak (20 5358).

FNCV Accountant: Mr. R. L. Smith, 430 Little Collins Street, Melbourne, C.l
(67 3131).

Hon. Editor: Mr. G. M. Ward, 54 St. James Road, Heidelberg N22.

Hon. Librarian: Mr. P. Kelly, c/o National Herbarium, The Domain, South
Yarra, S.E.I.

Hon. Excursion Secretary: Miss M. Allender, 19 Hawthorn Avenue, Caulfield,

S.E.7.

Hon. Sales Officer: Mr. E. R. Allan, c/o National Herbarium, The Domain,
South Yarra, S.E.I.

Group Secretaries:

Botany: Mrs. P. E. Matcher, Flat 3, 33 Abercrombie Street, Balwyn
(80 3651).

Geology: Mr. R. Box, 19 Fulham Grove, Reservoir (47 5393).

Microscopical: Mr. P. Genery, 42 Barnard Grove, Kew (86 5851).

Fauna Survey: Mrs. R. Frankenberg, 14A Glassford Street, Armadale, S.E.3.

Entomology and Marine Biolor;y : Mr. J. W. H. STRONG, Legislative Council,
Parliament House, Melbourne, C.2.

MEMBERSHIP
Membership of the F.N.C.V. is open to any person interested in natural

history. The Victorian Naturalist is distributed free to all members, the club's

reference and lending library is available, and other activities are indicated in
reports set out in the several preceding pages of this magazine.

Rates for January-December 1967 are:

Ordinary Membership $5.00
Country Membership (over 20 miles from G.P.O., Melbourne) . . $4.00
Junior Membership (under 18 years) $2.50
Subscription to the Victorian Naturalist (non-members) $4.00

Note: The currency of the present club year and Volume 84 of the

Victorian Naturalist is from January to December, 1967.

Brown, Prior, Anderson Pty. Ltd., 5 Evans Street, Burwood, E.13.
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Magnificent stand of White Mountain Ash, Eucalyptus regnans, in the Marysville State Foi
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Readers^ Nature Notes and Queries

These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

These interesting observations are

from Mr. D. L. Jones of Balwyn, a

suburb to the east of Melbourne.
After reading the article "Once in the

Suburbs", in the July '67 issue of the Vic-

torian Naturalist, I have been prompted
to compile a list of the native birds of
our area. As a result of this I was quite

surprised at the number of species that

still exist in this closely settled suburb.
The area is very close to Maranoa Gar-
dens, Balwyn. This no doubt serves as an
attraction to the birds, by virtue of its

food source, shelter and retreat from the
rigours of civilization. The park is in fact

such a haven for the birds, that it has
prevented our suburb from becoming a
virtual red-roofed desert as have many
others.

N. H. SEWARD PTY. LTD.
72-74 Bourke Si-reef-, Melbourne

(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc.,

Microscopes (Beginners' to

Research Models)

,

Bausch and Lomb (U.S.A.) Micro-

scopes, lOOx case, £7/5/-.

Binoculars, Telescopes,

Survey instruments, etc.

BOOKS

On Notural History,

Australia, Art, General.

New and Secondhand.

Lists Free. State Requisites.

In all at least 26 species visit the area
or are residents. The actual number may
easily be more than this however.

List of Bird Species Observed in the
Balwyn Area
[compiled 26/7/66]

Mudlark (Grallina cyanoleuca), breeds.
Black-backed Magpie (Gymnorhina tibicen),

breeds.
Grey Butcher-bird (Cracticus torquatus) , visitor.
Striated Thornbill (Acanthiza lineata), semi-
permanent, may breed.
Yellow-tailed Thornbill (Acanthiza chrysorrhoea)

,

Pallid Cuckoo {Cuculiis pallidiis), visitor.

semi-permianent.
Willy Wagtail (Rhipiditra leucophrys) , breeds.
Grey-backed Silver-eye (Zostcrops lateralis),

breeds.
White-plumed Honeyeater (Mcliphaga penicil-

lata), breeds.
Eastern Spinebill (Acanthorhyiichus tcniiirostis)

,

breeds.
Regent Honeyeater (Zanthomisa phrygia), ?

Red-wattle Bird (Anthochaera carunculata)

,

breeds.
Noisy Miner (Mysantha melanocephala) , ?

Grey Thrush (Colluricincla harmonica), visitor.

Black-faced Cuckoo Shrike (Coracina novaehol-
landiae), visitor.

Kookaburra {Dacelo gigas), visitor.

Crimson Rosella (Platycercus elegans), visitor.

Musk Lorikeets (Glossopsitta concinna), semi-
permanent.

Galah (Kakatoe roseicapilla) , visitor.

Gang-gang Cockatoo (Callocephalon fimbriatum)

,

visitor.

White-browed Wood-swallow (Artamus siiper-

ciliosus), visitor.

Welcome Swallow {Hirundo neoxena) , semi-
permanent.

Blue Wren (Malurus cyanens), breeds.
Chicken Hawk (Accipiter cirrocephalus) , ?

Eastern Shrike-tit (Falcunculus frontatus),
visitor.

Southern Yellow Robin (Eopsaltria aiistralis),

visitor.

Flame Robin (Petroica phoenicea), visitor.

Raven
Owl—species unidentified.

Maranoa Gardens in Camberwell,

Victoria, is an example of the good
judgement and foresight that was pos-

sessed by some of our city forefathers.

It is regrettable that so many others

allowed similar land to fall into the

hands of the ruthless subdividers.

However, observations such as these

of Mr. Jones, are invaluable in main-
taining a census of species distribution.

64 Vict. Nat.—Vol. 84



SECRETARY'S REPORT

The Eighty-Seventh Annual Report 1966

The year last past has been a year of

calm, we hope not the calm before the

storm. We changed our Editor last year

and next year we expect a change in

President, Treasurer, Assistant Treasurer,

Auditor, Assistant Editor and Secretary,

so things should be different at any rate.

Membership

Membership is on the increase again

after two shake-ups due to the change

in the Club's financial year and drastic

pruning of unfinancial members from the

mailing list. We have now 576 ordinary,

303 country, 43 junior and 108 sub-

scribers, a total of 1030. Last year the

figures were 540 ordinary, 310 country,

43 juniors and 102 subscribers, a total

of 995. There are also 25 affiliated clubs

compared with 24 last year. This does not

include Sale F.N.C. which subscribes to

the Naturalist, and would be welcomed
as an affiliated club. In a club the size of

ours we must expect losses of senior

members from time to time, and this

year has seen the passing of many valued
friends; including Miss May Burton, Mrs.
Violet Hastings, Mr. Marc Cohn (a foun-
dation member of the Bendigo Club), and
Mr. T. H. Sarovich who was well known
to most members of the F.N.C.V.

Organization

The growth of the club has had the

effect of making it more and more diffi-

cult to procure Honorary Officers to do
all the work of running the club. There-
fore Council has taken the step of ap-

pointing a paid part-time Accountant
who in addition to keeping the club's

records, will take over the management
of the Membership lists, the collection of
subscriptions, and so forth. This will

probably mean an increase in our ex-

penses, with perhaps an increase in sub-

scriptions.

Nature Show

As usual our Nature Show in the Lower
Melbourne Town Hall in conjunction
with the Society for Growing Australian
Plants was an outstanding success. We
would like to mention the magnificent
displays staged by the Hawthorn Junior
F.N.C. There is no doubt that projects

such as this show give a wonderful boost
to the feeling of Club soHdarity and the
Club is very gateful to all those who
took part.
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Excursions

Last year we had two big excursions;

one to Queensland, and the other to

Wangaratta district, in addition to the

usual syllabus excursions every month,
which gave members the opportunity
to see any of the beauties of Victoria.

The Club thanks those who arranged
and led these excursions, especially our
Excursion Secretary Miss Marie Allender.
We must also thank those members and
non-members who lectured to us during
the year, and who provided interesting

material for the Victorian Naturalist,

Wild Life Protection

Apart from such matters as these men-
tioned, the principal activity of the Club
seems to be the attempt to preserve and
protect Australian Flora and Fauna.
In particular we can take some of the

credit for the removal of the wombat
from the list of vermin for which a
bounty is paid. They are still officially

vermin but no bounty is paid for their

destruction. There are many areas where
we should have additional parks or

some other form of preservation. Among
the numerous instances in this State and
elsewhere where we have felt it to be
our duty to press for more protection

for native animals and plants, we may
mention that we have joined in the out-

cry against the project to blow up a
Cormorant Rookery in Tasmania, and to

destroy forests in tropical Queensland.
Nearer home we have supported projects

for National Parks and Nature Conserva-
tion Reserves in the Lower Glenelg area,

the Millawa extension, Barmah Lakes,
the Whipstick Mallee, and many other
similar areas. An interesting part about
the Millawa Project is the proposal by
the Ouyen District F.N.C. that the cost

of establishing the Park should be treated
as part of the expenses of opening up the
country and the cost of doing so should
be added to the price of the land.

Medallion

The Natural History Medallion for

1965, was awarded to Mr. Roy Wheeler,
the presentation being made at a General
Meeting by Mr. E. S. Hanks. The award
for 1966 has not yet been announced.
The Adolph Basser Library requested us
to supply them with a copy of the Me-
dallion to add to their collection of
scientific awards. This we did with plea-

sure and we also have pleasure in record-
ing that the makers of the Medallion,
Messrs. Stokes (Australasia) Limited do-
nated a copy, with case, for the purpose.
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FIELD NATURALISTS' CLUB OF VICTORIA

BUILDING FUND
Amount of Fund at 31 December, 1965 $3,280

Interest on Investments and from Bank Account for year 166

3,446
Less amount transferred to General Account for payment of rent . . 202

Amount of Fund at 31 December, 1966 as per Balance Sheet . . $3,244

PUBLICATIONS FUND
Amount of Fund at 31 December, 1965 $3,665

Surplus for period from

—

Ferns of Victoria and Tasmania 42

Victorian Toadstools and Mushrooms 44

Vegetation of Wyperfeld National Park 119

Interest on Special Bonds and on Bank Account 71

Premium on conversion of Special Bonds 1/10/66 24

3,965

Less Interest paid Wyperfeld Book Loans 19

Amount of Fund at 31 December, 1966, as per Balance Sheet . . $3,946

NOTE: Loans were repaid 14/6/1966.

CLUB IMPROVEMENT ACCOUNT

Amount of Account at 31 December, 1965 $334

Donations 13

347
Cost of new books and periodicals purchased for Library 158

Amount of Account at 31 December, 1966 as per Balance Sheet . . $189

Subscriptions Now Due

Membership fees and subscriptions to the Naturalist for the year 1967 were due

for renewal by 1 January. If you will not be paying your fees at one of the forth-

coming general meetings, please remit them by post. Receipts will not be sent for

payments by cheque unless requested.

This procedure will save office-bearers time, and expense, in sending out reminder

notices.
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Some Revision in Antechinus (Marsupialia)—

2

By N. A. Wakefield* and R. M. Warneke**

SUMMARY
Antechinus stuartii is recognized as a

species distinct from A. flavipes, and the

taxonomy of the two is reviewed. It is

shown that, in recent Hterature, the name
A. flavipes flavipes has been misapplied

to A . stuartii. A neotype is designated for

A. stuartii.

Plastic and cranial characters of major
populations of these species and of

A. godmani are examined and compared
statistically. The distribution of each is

mapped.
A. flavipes fl'avipes, of temperate eas-

tern Australia, and A. f. leucogaster, of

south-western Australia, are animals of

open dry sclerophyll forests, but two po-

pulations of the species in tropical Queens-
land are restricted to rainforest habitats.

A. stuartii stuartii occurs in dense dry
sclerophyll and wet sclerophyll forests of

the Eastern Highlands and coastal areas

of south-eastern Australia. This habitat

is essentially adjacent to that of A. flavipes

flavipes, but the two species are sympatric
in some places. The tropical race

"adustus" belongs, not to A. flavipes but

to A. stuartii.

An appendix shows a revised distribu-

tion of Antechinus minimus maritimus.
Taxonomy is revised as follows:

ANTECHINUS FLAVIPES
Antechinus flavipes flavipes

(Phascogale flavipes Waterhouse, 1837;
north of Hunter River, New South
Wales.)

South-eastern Queensland, New South
Wales, Victoria, south-eastern South
Australia.

(Subjective synonym: Phascogale rufo-

gaster Gray, 1841; South Australia.)

Antechinus flavipes leucogaster

{Phascogale leucogaster Gray, 1841;
Canning River, Western Australia.)

South-western Western Australia.

Antechinus flavipes, populations of un-

certain taxonomy.

North-east Queensland; Cape York
Peninsula.

ANTECHINUS STUARTII
Antechinus stuartii stuartii

{Antechinus stuartii Macleay, 1841;
Manly, New South Wales. Neotype:
Waterfall, National Park, New
South Wales.)

South-eastern Queensland, New South
Wales, Victoria.

(Subjective synonyms: Antechinus uni-

color Gould, 1854; Sydney, New
South Wales. Antechinus flavipes

hurrelli Le Souef and Burrell, 1926;
Ebor, north-eastern New South
Wales.)

Antechinus stuartii adustus

{Phascogale flavipes adusta Thomas,
1923; Ravenshoe, north-eastern

Queensland.)
North-eastern Queensland.

I. MATERIALS AND METHODS

(a) Sources

The sources of specimens and data

are as follows:

American Museum of Natural His-

tory. (AMNH)
Australian Museum Sydney. (AM)
British Museum (Natural History).

(BM)
Department of Zoology and Com-

parative Physiology, Monash Uni-

versity,

Division of Wildlife Research,

C.S.I.R.O., Canberra.

Fisheries and Wildlife Department,

Melbourne. (FWD)
Museum of Comparative Zoolog}^

Harvard.

* Department of Zoology and Comparative
Physiology, Monash University, Clayton, Vic-
toria.

** Fisheries and Wildlife Department, Vic-
toria.
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National Museum of Victoria.

(NMV)
Queensland Institute of Medical

Research.

Queensland Museum, Brisbane.

Smithsonian Institution, United
States National Museum.

South Australian Museum, Adelaide.

Western Australian Museum, Perth.

Although Antechinus flavipes and
A. stuartii are widely distributed in

eastern Australia and are abundant

in areas of favourable habitat, both

species are poorly represented in most
museum collections. Of a total of

about 250 specimens of A. flavipes

and 400 specimens of A. stuartii exa-

mined, almost half are in the Fisheries

and Wildlife Department collection.

In the course of the study, a pro-

gramme of field observation and trap-

ping was carried out, and, unless

otherwise acknowledged, the details of

habitat, set out in Sections III and

VIII, are based on observations made
by us in the course of that field work.

The other species dealt with in this

paper, A. godmani, is known only from,

a small area in Queensland, and of the

37 specimens examined by us only 4

were available in Australian museums.

(b) Characters examined and
techniques of measurement

The morphological features investi-

gated and the techniques of measure-

ment used were discussed in the pre-

vious paper of this series (Wakefield

and Warneke, 1963). They are, in

brief, as follows:

Characters examined

Size of body and appendages.

Size and morphology of the skull

and teeth.

Characters of the pelage.

Characters of the feet.

External changes associated wi'h

breeding.

Techniques of measurement

Measurements of the body were
taken using a measuring board, ver-

nier calipers and a steel tape. The
tail was measured from the cloaca;

the pes from the heel to the tip of the

longest toe, excluding the claw; and
the ear from the tragoid notch to the

tip.

While these techniques were used
for all specimens in the Fisheries and
Wildlife Department collection, they

may not have been precisely the same
as those used for measurements recor-

ded with specimens from other insti-

tutions.

Figure 1 shows the seven measure-
ments taken of the skull and dentition.

The instruments used were either a

HELIOS dial-reading or vernier cali-

pers calibrated to 0.1 mm., and the

measurements were taken with the aid

of a binocular microscope at 6 to 10

magnifications. All cranial measure-

ments recorded in this paper (except

Thomas's of A. godmani) were made
by this technique, and are recorded

to the nearest 0 05 mm.
Specimens with milk teeth (deci-

duous fourth premolars) or in which
the subsequent permanent premolars

were not fully erupted were excluded

from the tables of measurements.

(c) Statistical analysis

The "t" test, as outlined in Karmel
(1959), was used for the comparisons,

and the values of P were obtained from
the statistical tables of Fisher and

Yates (1957). Results are expressed

in terms of the highest probability level

exceeded (e.g. P<0 02) of the range

of probability levels 0- 10, 0- 05, 0 02,

0 01 and 0 001.

II. TAXONOMY OF
ANTECHINUS FLAVIPES

The species was described by Water-

house (1838) as Phascogale flavipes,
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Skull measurements.

B—Basalar Length
Z—Zygomatic Width
C—Postorbital Con-

striction

P—Palatalar Length
A—Anterior Palatine

Foramen
M—Alveolar Length

W—Breadth at M»

and the type, from "north of Hunter
River, N.S.W.", is in the BM., No.
55.12.24.75 (skin and skull).

In recent literature—for example,
Iredale and Troughton (1934) and
Tate (1947: 127)—what we now re-

gard as Antechinus stuartii (Sections

VII-XI) has been identified as A. flavi-

pes flavipes. But measurements and
other details of the type specimen
(communicated to us by R. E. Hill*),

and Waterhouse's original description,

identify the nominate form of A. fla-

vipes according to our treatment of
it in Sections HI-VI.
Gray (1841) described a specimen

from "Adelaide, South Australia"
(BM. No. 41.1251; Skin and skull)

as Phascogale rufogaster. Based on
this, the trinomial Antechinus flavipes

rufogaster has been used (Iredale and
Troughton, loc. cit.; et al.) for a

South Australian population of A.
flavipes.

Gould (1863) did not confuse A.
flavipes with A. stuartii. Of A. flavipes

he stated: "I have observed it to be
very abundant both in New Sou+h
Wales and in South Australia", and
remarked that "specimens from both

* Mammal Department, British Museum
(Natural History).
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countries presented little or no dif-

ference in size or colour". Our studies

confirm this observation (Sections IV
and V); the epithets rufogaster and

flavipes apply to the one geographical

race (Figure 2), and we regard rufo-

gaster as a subjective synonym of A.

flavipes flavipes.

Gray (loc. cit.) described another

specimen, from "Canning River, Wes-
tern Australia" (BM. No. 41.1244),

as Phascogale leucogaster. This repre-

sents a population that is currently re-

cognized (Iredale and Troughton, loc.

cit.) as A. flavipes leucogaster. It is

geographically isolated (Figure 2), and
our comparisons (Sections III and IV)
indicate that this subspecific status is

justified.

While there has been sufficient mate-
rial available to provide a reasonably

clear picture of A . flavipes in the tem-
perate region, the relatively few speci-

mens available from northern Australia

have allowed no such clarification of

the status of its tropical populations.

The population of North-east Queens-
land probably warrants separate sub-

specific status, and that of Cape York
certainly does. Correct taxonomic pro-

cedure in the latter case will not be
clear until ample comparative material
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is available of the Arnhem Land ani-

mal which Thomas (1904) named
Phascogale hella.

(The names Antechinus unicolor,

A. flavipes burrelli and A. ftavipes

adustus are excluded from the syno-

nymy of A. flavipes; they belong to

that of A. stuartii (Section VII).)

III. DISTRIBUTION AND
HABITAT OF

ANTECHINUS FLAVIPES

The main population, which com-
prises the nominate race, A.f- flavipes,

is found in south-eastern Queensland,

eastern New South Wales, Victoria and

south-eastern South Australia (Figure

2). It is mainly on the inland side of

the Great Dividing Range but is near-

coastal at both the northern and south-

western extremities of its distribution.

The habitat is fairly open forest,

mainly in areas of rainfall between 15

and 25 inches per annum. According

to the classification of Wood and Wil-

liams (1960), the areas occupied are

partly dry sclerophyll forest and partly

woodland.

Krefft (1866) reported A. flavipes

as abundant in 1857 in the woodlands

of Black Box (Eucalyptus bicolor) and

Red Gum {E. camaldulensis) of the

Murray River flood plains, from

Echuca to Mildura. Its distribution

along that river evidently linked the

Adelaide-Mount Lofty Range popula-

tion with that of Victoria and New
South Wales.

At least in Victoria, most trees with

which the species is associated are

fibrous-barked eucalypts, either "box"

species or "stringy-barks". Food, com-
prising insects mainly, is obtained

from the trunks and large limbs of

these trees and about logs. The animals

are almost wholly nocturnal and cre-

puscular, but individuals are occasio-

nally seen abroad in full daylight.

Homes, for daytime refuge, are nor-

mally hollow logs and hollow trunks

of trees. Specimens caught at Glen-
lofty (western Victoria) were living

in the trunk of a Red Stringybark

{Eucalyptus macrorrhyncha) , with

Yellow Box {E. melliodora) and Long-
leaf Box {E. goniocalyx) in association

as well as scattered logs and a sparse

ground cover of saw-sedge {Gahnia
radula) and tussock grass (Poa) (Fi-

gure 4). In the lower Glenelg district

(south-western Victoria) the habitat

was Brown Stringybark (E. baxteri)

and Messmate {E. obliqua), with a

few logs and an abundance of bracke;.

{Pteridium esculentum) and tussock

grass. In the Grampians (western Vic-

toria) the species commonly occupies

crevices in sandstone cliffs, and along

the lower Glenelg River it occasionally

inhabits holes in limestone outcrops.

The Western Australian race, A.f-

leucogaster, is recorded mainly from
forests of Jarrah {Eucalyptus margi-

nata) and Tuart {E. gomphocephala)

,

in the Perth-Blackwood-Albany area.

The habitats of both the North-east

Queensland population and that of

Cape York Peninsula are tropical rain-

forests. The former is recorded from
Mount Finnegan, Speewah, Russell

River and Innisfail; the latter is from
Mcllwraith Range (Rocky Scrub),

Tozer Range, Iron Range and upper

Nesbit River. The habitat of each of

these localities has been described by
Brass, (1953).

IV. PLASTIC CHARACTERS OF
ANTECHINUS FLAVIPES

Both Jones (1923) and Finlayson

(1958), using South Australian mate-

rial and thus avoiding confusion with

A. stuartii, have given accurate ac-

counts ot A. f. flavipes (under the sy-

nonym, however, of A. f. rufogaster)

.

Taken together, their notes provide a

very detailed description of the exter-

nal morphology of the form.
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A. flavipes is a lithe, compactly built

animal of shrew-like rather than mu-
rine form. The tail is shorter than the

head-body length and is not incrassa-

ted. The ears, thin in substance, are

comparatively large and conspicuous

when fully erect but may be folded

against the head when the animal is

alarmed. The pes, like those of squir-

rels (Sciuridae), are capable of a con-

siderable degree of rotation, which,

together with the prominent and

strongly ridged pads on the manus and

pes, are features of other members of

the Dasyuridae with pronounced scan-

sorial habits.

In the past, much emphasis has been

placed on plastic characters in the des-

cription of subspecies. The variation

observed and measured in each of the

geographically isolated populations of

A. flavipes, as shown in Figure 2, is

given below.

(a) Body measurements

Details of body measurements, and

of numbers of specimens from which

these were taken, are set out in Tables

1-4. The figures for A. f. flavipes do

not include data of any Queensland

specimens, but apply only to material

from New South Wales, Victoria and

South Australia.

In these tables, the average figures

for tail, ear and pes lengths have been

expressed as percentages of head-bodv

length. These percentages indicate that

body proportions are essentially th^

same for each of the eastern Austra-

lian series, as well as for the two sexes

within each series.

For most of the specimens from
North-east Queensland and Cape York
(i.e. those in the AMNH), the ear had

been measured from the crown, insteid

of the tragoid notch. In several instan-

ces both measurements were recorded.
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Table 1

Body measurements of Antechinus flavipes flavipes (south-eastern Australia)

Measurements in millimetres

Range Mean±S.E. Standard
deviation

Head-body 23 cJc?

16 ??
101 -135
94 -120

116-2±2-46
107-9±214

11-80
8-57

Tail 23
18 ??

70 -112
78 - 96

95-0±2 -44 *(82%)
86-9±109 (81%)

11-72
4-65

Ear 23
18 ??

14-5- 21

13 - 20
18-9±0-39 (16%)
17-5±0-41 (16%)

1-86
1-72

Pes 25
18 ??

18 - 22
17 - 20

20-4±0-21 (18%)
18-7±0-24 (17%)

1-04
102

* Per cent of head-body length.

Table 2

Body measurements of Antechinus flavipes leucogaster (south-western Australia)

Measurements in millimetres

Range Mean±S.E. Standard
deviation

Head-body 4 3S 100 -108 105-3±l-87 3-74
9 ?$ 86 -104 94-9±l-77 5-30

Tail 4 73 - 94 85-3±4-44 *(81%) 8-87

9 ?? 65 - 80 73-1 ±1-49 (77%) 4-46

Ear 4 17 - 18 17-3±0-25 (16%) 0-50
9 ?? 15 - 18 16-3±0-66 (17%) 1-97

Pes 4 c?c? 18 - 20 19-3+0-48 (18%) 0-96

9 ?? 16 - 18 16-8±0-22 (18%) 0-67

* Per cent of head-body length.

and these, together with "notch" mea-
surements for the remainder of the

series, indicate that the difference be-

tween the two is of the order of 5 mm.
For the sake of uniformity "crown"
measurements were converted to

"notch" by the addition of this length.

Sexual dismorphism of the order of

about 8 per cent is apparent in all

linear measurements save that of ear

length, but sufficient data for statistical

evaluation were available only in the

case of A. f. flavipes and the Cape
York form of the species. In both

forms the difference in pes length was
statistically significant, with P<0-001
in both cases. In head-body and tail

length, Cape York males were signifi-

cantly larger than females (P<0 001)

but in the tests of A. f. flavipes the

highest probability levels exceeded

were only 0 02 and 0 01 respectively.

From the tables it can be seen that

the Cape York form is approximately
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Table 3

Body measurements of Antechinus flavipes from North-east Queensland

Measurements in millimetres

Range MeaniS.E. Standard
deviation

Head-body 5 121 -145 1310±403 903
8 ?? 108 -136 119-4±3-79 10-72

Tail 5 100 -114 107 -2 ±2 -39 *(82%) 5-36

8 ?? 83 -105 93-5±3-13 (78%) 8-86

fEar 5 19 - 21 19-4±0-40 (15%) 0-90

1 ?? 16 - 19 17-3±0-60 (15%) 1-60

Pes 5 c?c? 21 - 24 22-6±0-59 (17%) 1-33

8 ?? 19 - 23 20-9±0-45 (18%) 1-27

* Per cent of head-body length,

t "Crown" measurement +5 mm.

Table 4

Body measurements of Antechinus flavipes from Cape York Peninsula, Queensland

Measurements in millimetres

Range Mean±S.E. Standard
deviation

Head-body 40 118 -154 140 0±103 6-57
27 ?? 108 -140 122-4±l-52 7-92

Tail 40 $S 101 -133 118-8±1 00 *(85%) 6-33
26 ?? 91 -110 100-7±0-87 (82%) 4-46

fEar 39 c^c^ 16 - 20 181±0-16 (13%) 0-97
25 ?? 16 - 19 18 0±017 (15%) 0-87

Pes 40 23-5- 27 25 0±015 (18%) 0-93
25 ?? 21 - 24 22-4±0-18 (18%) 0-92

* Per cent of head-body length,

t "Crown" measurement +5 mm.

20 per cent longer in head-body, tail

and pes length than is A. f. flavipes.

The data on the North-east Queensland
form are less reliable, but they indicate

that it is intermediate in size between
the Cape York form and A . /. flavipes.

As the figures for A. f. leucogaster

show it to be about 10 per cent small ;r

than A. f. flavipes, it is apparent that

a well-defined clinal gradient in body
size exists, with the largest form at

the northern extremity and the smallest

form at the south-western extremity

of the species' arc-like range.

(b) Manus and pes

The normal appearance of the pal-

mar and plantar surfaces of the feet

of A. flavipes is shown in Figure 5.

In all specimens examined the first

interdigital (pollical) and inner meta-

carpal pads on the manus were well
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Table 5

Fusion of first interdigital pad with inner metacarpal pad on manus and with inner

metatarsal pad on pes in Antechinus flavipes, A. stuartii and A. godmani

Fusion on Fusion on Fusion on
both feet one foot neither foot

N N N %
flavipes (manus) 21 100

stuartii 3 3 98 97

godmani 26 100

flavipes (pes) 1 5 5 19 90

stuartii 78 11 13 13 10 10

godmani „ 11 42 4 16 11 42

separated, but in Jones (1923: 96)

an illustration of the palm of A. /.

flavipes shows the inner metacarpal

lacking or fused with the first inter-

digital. This is apparently a rare occur-

rence.

In Figure 5 the inner metatarsal pad

of the pes is shown distinctly separate

from the first interdigital pad (hallu-

cal) . However in some specimens these

pads were in contact or, more rarely,

fused (see Table 5). This latter condi-

tion was noted on the pes of two speci-

mens from Victoria.

In A. flavipes the granulations on

the palm and sole are not pigment.;d

as in y4. swainsonii (see Wakefield and

Warneke, 1963: 202) and are there-

fore less obvious. However in most

specimens of A. flavipes we have seen,

several conspicuously large granules

were noted between the outer meta-

tarsal pad and the heel, as can be seen

in Figure 5. In most cases there were

two, in others none, one or three.

(c) Pelage

A. flavipes flavipes. The main pile

is dense and moderately soft, but a

profusion of long, coarse guard hairs

imparts a rather crisp texture to the

coat. There is marked antero-posterior

differentiation in dorsal colour: the

head and foreparts are dark grizzled

grey and the lower back and rump arc

suffused with buff or reddish fawn.

This toning is a composite effect due

to an intermingling of several discrete

colours in the fur. The dominant
colour of the main pile is confined to

a broad band between a basal zone of

deep slate grey and an extreme ter-

minal zone of dark brown to black;

it is white on the head and shoulders

and a rich ochraceous buff on the

rump. A grizzled effect is produced by

the interspersed guard hairs which are

wholly black or tipped with light

brown.

The flanks, ventrum and inner side

of the limbs are in marked contrast, as

guard hairs are lacking and the colour

in the fur (ochraceous buff to golden

tan) extends from the basal zone of

slate grey right to the tip of each hair.

The inguinal and gular areas are less

brightly coloured.

Orbital crescents of light buff, and a

patch of buff fur at the base and to

the back of each ear, are very conspi-

cuous. The ears are sparsely clothed

with short adpressed buff hairs, some
at the lower part of the conch being

dark terminally. The dorsal surfaces

of manus and pes are buff to ochra-

ceous buff, undiluted by darker ele-

ments.

The tail is clothed with short ad-
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pressed hairs which tend to mask rings

of small epidermal scales underneath.

Above it is buff, grizzled with black,

becoming wholly black at the apex

where the hairs are noticeably longer.

Below it is deep buff, darkening to-

wards the apex.

These notes on the pelage of A.

flavipes flavipes were compiled after

examination of a large series of skins

from South Australia, Victoria, New
South Wales and south-eastern Queens-

land. For the most part these speci-

mens agreed well with descriptions of

both the type, from north-eastern

New South Wales (Waterhouse,

1838), and the South Australian popu-

lation (Jones, 1923: 95-6; and Fin-

R.M.W.

Fig. 5. Foot characters of Antcchinus flavipes.

Left—Left pes. Lower right—Left manus. Upper right—Foreclaws.
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layson, 1958: 145). However, in cer-

tain localities variants do occur, but

only to the extent of a reduced inten-

sity of the colour of the lower back,

flanks and ventrum, to a pale buff.

This v^as noted in single specimens

from various localities and in whole
series from certain Queensland loca-

lities: Imbil (26°28' S., 152°4r E.),

Barney View (28°15' S., 152°47' E.),

and Frazer Island (at about 25° S.)

off the coast.

C3

Fig. 6. Skull and mandible of an adult male
Antcchinus flavipcs flavipes from Frazer Island,
S.E. Queensland. (Queensl. Mus., No. J.11258).

Photos: /. Cooper, FWD.

Fig. 7. Skull and mandible of an adult female
Antechinus flavipes leucogaster from Kala-
munda, W. Aust. (FWD, No. D.642).
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A. flavipes leucogaster. In the Wes-
tern Australian animal the bright

ochraceous tonings of the typical form

are replaced by a subdued and som-

bre ochraceous brown. However, the

physical components of the pelage

Fig. 8. Skull and mandible of the neotype of
Antcchinus stuartii stuartii, an adult male from
Waterfall, National Park, N.S.W. (AM, No.
M.5294).

and the pattern of colours are essen-

tially the same in all respects save

one; the ochraceous brown of the

flanks does not extend across the ven-

trum. In ventral aspects, white-tipped

fur extends from the gular to the in-

Photos: /. Cooper, FWD.

Fig. 9. Skull and mandible of an adult male
Antcchinus godmani from Evelyn, N. Queens-
land (Queensl. Mus., No. J. 3672).
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Table 6

Cranial measurements of Antechinus flavipes flavipes

Measurements in millimetres

Range Mean±S.E. Standard
Deviation

Basalar length (B.L.) 45 25 75-30-80 28- 09±0-21 1 -408

26 Q9 23 45-28- 20 25 80 0-17 0-866

Zygomatic breadth 48 16 15-20 40 18 34±0-15 1 -032
(7 R ) 28 f ^ 15 75-18 35 16 81 0-12 0-620

Postorbital constriction 49 cJc? 5 90- 7 05 6 52±0 04 0-273
30 ?? 5 95- 7 20 6 36 0 05 0-291

Palatalar length (P.L.) 50 (?(^ 13 80-16 80 15 29±0-ll 0-761

30 ?? 12 75-15 30 14 24 0-09 0-510

Anterior palatine 50 2 25- 3 70 2 89 ±0-04 0-294
foramen 29 ?? 2 25- 3 05 2 71 0-05 0-250

Breadth at (B.M.) 50 9 45-11 10 10 27 ±0-06 0-422
30 QQ++ 9 10-10 60 9 80 0-06 0-334

Lengtri, M 51 5 40- 6 50 5 87±0-03 0-210
34 92+ + 5 30- 6 20 5 70 0-05 0-304

P.C./B.L., as per cent 42 19 6 -25 6 23 2 ±0-21 1 - 33
26 ?? 22 4 -26 6 25 4 0-32 1 -63

Z.B./B.L., as per cent 43 62 1 -68 7 65 3 ±0-25 1-60

ZD 00 AiOl 9 -67 4 64 9 0-35 1 /O

P.L./B.L., as per cent 43 52 •4 -56 7 54 4 ±0-14 0-92
26 ?? 52 -6 -57 7 55 0 0-23 119

B.M./B.L., as per cent 44 34 •0 -39 0 36 7 ±0-17 1-11

26 ?? 34 •8 -40 0 38 0 0-23 1-16

P.C./Z.B., as per cent 48 30 •8 -39 2 35 6 ±0-30 2-06
28 34 •8 -41 2 37 8 0-30 1-58

guinal region and onto the inner side

of the limbs. The whiteness is variably

modified by the basal colour of slate

grey showing through.

North-east Queensland series. The
dorsal colour pattern of specimens

from this region is the same as that

of A. f. flavipes, with strong antero-

posterior differentiation and overtones

of black due to the guard hairs. The
head and shoulders are dark, lightly

tinged with brownish buff, and the

lower back and rump are a warm rust

brown. The latter colour is especially

bright on the flanks where the guard

hairs are lacking, but on the ventrum

it is much reduced in intensity and is

further diluted by a grey undertone

due to a basal zone of slate grey.

Orbital crescents and ear patches

of brown or brownish buff are incon-

spicuous in some specimens. The dor-

sal surface of both manus and pes is

brownish buff. The tail is darker

above as in the typical form but with

darker tones of brown corresponding

with those of the body fur, and is

dark brown to black at the apex.

Cape York series. The pelage of

specimens from this region is quite

distinct. The pile is of shorter length

and is more coarse than that of A. f.

flavipes even though the guard hairs

are less strongly developed, and be-
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Table 7

Cranial measurements of Antechinus flavipes leucogaster

Measurements in millimetres

Range Mean±S.E.
otandard
deviation

Basalar length (B.L.) 8 <SS 25 •50-27 •70 26-56±0-30 0-846
10 ?? 23 •40-26 •55 24-79 0-28 0-886

Zygomatic breadth 9 c?c? 16 •00-19 50 17-40 dzO-33 0-984
(Z.B.) 10 ?? 14 •70-17 40 15-83 0-25 0-794

Postorbital constriction 10 c^C? 5 85- 6 60 6-32±0-09 0-270
(P.C.) 13 ?? 5 80- 6 30 6-15 0-04 0-143

Palatalar length (P.L.) 11 cJc? 13 75-15 00 14.40±0-13 0-414
12 ?? 13 00-14 55 13-58 0-11 0-374

Anterior palatine 13 c^c? 2 50- 3 10 2-82±0-05 0-195

foramen 16 ?? 2 20- 3 25 2-65 0-07 0-286

Breadth at (B.M.) 11 c^c? 9 30-10 20 9-68±0-08 0-276
12 ?? 8 75- 9 65 9-20 0-08 0-284

Length, M^-^ 11 c?c? 5 20- 5 80 5-43±005 0-180
13 ?? 5 15- 6 00 5-42 006 0-215

P.C./B.L., as per cent 8 3S 22 9 -25 2 23-8 ±0-29 0-82
10 ?? 23 7 -26 2 24-8 0-23 0-74

Z.B./B.L., as per cent 8 62 7 -70 4 65-3 ±0-82 2-33
9 ?? 60 5 -65 5 63-3 0-62 1-86

P.L. /B.L. , as per cent 8 (^c? 53 5 -55 4 54-3 ±0-24 0-67
10 ?? 53 8 -55 5 54-9 0-16 0-51

B.M./B.L., as per cent 8 c^c? 35 4 -37 6 36-5 ±0-31 0-86
10 ?? 35 8 -39 1 37-0 0-36 1-29

P.C./Z.B., as per cent 9 c^c? 33 3 -39- 3 36-6 ±0-64 1-91

10 ?? 36 2 -42- 3 38-8 0-63 200

cause the guard hairs are not promi-

nent the fur over thcv head and shoul-

ders has not the cold tones which are

characteristic of the southern and

western forms already described;

antero-posterior differentiation is

slight and indistinct. The general ap-

pearance is of slightly grizzled pale

brown over the whole dorsum, scar-

cely warmer with a tinge of rust

brown on the rump, and pale brown
on the flanks, ventrum and inner side

of the limbs. The basal zone of the

main pile is everywhere slate grey.

Orbital crescents are absent and ear

patches are not differentiated, other

than by the absence of darker ele-

ments which are present in the ad-

jacent fur. The dorsal surface of both

manus and pes is fawn. The colours

of the upper and under surfaces of the

tail correspond with the adjacent

body fur, darkening to brown or oc-

casionally black at the apex.

V. SKULL AND DENTITION OF
ANTECHINUS FLAVIPES

For its size the skull is quite mas-
sively constructed; it is broad across

the zygomatic region, is of moderate
depth, and has a short conical rostrum

(see Figures 6 and 7). Features of

particular significance are the rela-

tively narrow postorbital constriction

(narrower in relation to zygomatic
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breadth in mature animals than in the

young), absence of postorbital pro-

cesses, and short anterior palatine

foramina. The alisphenoid bulla is in-

flated and rounded in form while the

"mastoid" portion, which is almost

entirely enclosed by the periotic, is

scarcely so.

The teeth are robust and powerful.

P is at least twice the bulk of P, is

cylindrical or very slightly flattened

laterally, markedly proodont and se-

parated from I- by a wide diastema.

l-'^ are crowded together with

their triangular crowns overlapping;

I->P>P. The upper canine is a

broad tapered peg, slightly curved.

P^>P'^>pi, with at least twice the

bulk of P^. There is no metaconic

projection at the rear of M^. The
lower incisors are semi-recumbent;

Ii>L,>I:i. The lower canine is short,

with a distinct posterior basal ledge.

P8>Pl>P4.
The deciduous premolar dP^, which

is lost early in life, is a tiny low-

crowned molariform tooth with three

roots. By comparison, dP^ is even

smaller, being less than half its bulk.

It is similar to the permanent pre-

molars in form but is proportionately

broader at the base and has a much
lower crown. It has two roots which

may be either divergent or conti-

guous.

A summary of seven cranial mea-

surements and five skull proportions

of each of the four geographicafly

isolated populations is set out in

Tables 6-9. Using the "t" test, the

three variants have been compared
statistically with the typical form.

A. f. leucogaster. According to

Tate (1947: 128) this is a "thorough-

ly good race with larger bullae and

smaller teeth than any of the east

Australian races". A cursory exami-

nation of the average values of the

skull proportions in Table 7 is suffi-

cient to show that A. f. leucogaster is

virtually identical to A. f. flavipes in

the form of the skull, but in all the

linear measurements taken it is of

smaller size. Most of these linear dif-

ferences from the typical form are not

of high statistical significance, but in

the case of breadth at both male

and female A. f. leucogaster are quite

distinctly smaller than the typical

form (P<0 001 for both tests).

In all morphological features the

dentition of the two forms is essen-

tially the same.

North-east Queensland series.

Again, the skull proportions of this

form differ to only a minor degree

from those of the typical form. From
the few specimens measured, males

average about the same size and fe-

males slightly larger in skull size than

their southern counterparts. There is

not, however, a skull measurement
common to both sexes which sets the

North-east Queensland form apart

from A. f. flavipes.

Cape York series. Skulls from this

region were the largest seen; the ave-

rage dimensions of the female series

exceeding, in most measurements,

those of the series of A. f. flavipes

males. The statistical significance of

the lineal differences between these

two forms were all of high order. On
the other hand the two forms are

closely similar in skull proportions.

The greatest difference, in the pro-

portion Z.B./B.L. (Table 9), does

suggest that the Cape York form is

narrower in the zygomatic region, but

statistically this difference is not sig-

nificant.

Sexual dismorphism. The most

obvious sexual differences in the skull

were those of length and width. In

A. f. flavipes, A. f. leucogaster and in

the Cape York form, differences in
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basalar length, palatalar length and

zygomatic breadth were found to

be of high statistical significance

(P<0 001), but in the small series

from North-east Queensland no ap-

preciable sexual dimorphism in the

skull was demonstrated.

The length of the anterior palatine

foramen was a remarkably constant

feature between the sexes of each of

the four populations. Postorbital con-

striction, molar row and breadth at

are not influenced by sex to any
marked degree, except in A. f. flavi-

pes and A. f. leucogaster where males

are significantly broader at M-^.

When A. flavipes is considered in

terms of its distribution along the

Eastern Highlands and west across

southern Australia, several anatomical

trends are apparent. The most obvious

is skull size (length and breadth), the

largest occurring in Cape York Penin-

sula and the smallest in south-western

Western Australia. A second and re-

lated trend can be seen in the length

of the tooth row (see also Tate, 1947:

126-7). The average alveolar length

of M^"^ of the South Australian series

examined by us was 5-95 ± 0 04
mm.

Tate (1947: 126), in discussing the

A. flavipes group (in which he in-

cluded A. stuartii and A. godmani),

described an ascending gradient in re-

lative bulla size from the Papuan re-

gion through north Queensland to

south and finally south-western Aus-

tralia. This slight trend was apparent

in the complex of the four popula-

tions of A. flavipes examined in this

paper (see Figures 6 and 7).

VI. BREEDING CONDITION OF
ANTECHINUS FLAVIPES

Females. In the non-breeding con-

dition the pouch area is scarcely dif-

ferentiated, its site on the lower ab-

domen being indicated by a small

patch of rather coarse hairs of a uni-

form light fawn colour. Nipple counts

made on females in this condition are

difficult and unreliable as the nipples

are quite minute and do not project

from the skin.

As breeding is restricted to a short

period each year and the populations

are low at that time, relatively few

females showing signs of breeding acti-

vity are represented in museum col-

lections and, unfortunately, not all of

them are dated. However, those with

reliable data indicate that in Victoria

the young are born in early August

(NMV. No. R.12784), while in north

Queensland they are born between
mid-August and early September
(AMNH series). No data on the

Western Australian population were

available.

In Victoria, lactation continues

through to mid-November at least,

by which time the young are no lon-

ger carried by the mother (FWD.
No. D.233). In this specimen the

mammary area was large and con-

spicuous, being devoid of hair and

stained reddish brown. Its lateral mar-

gins were marked by raised ridges of

skin and anteriorly it was bordered

by a conspicuous fringe of long red-

dish hairs. Six pairs of elongated nip-

ples were arranged symmetrically, pa-

rallel to the lateral margins.

In A. flavipes the nipple number is

variable. In the Western Australian

form satisfactory counts were ob-

tained from only two specimens, both

of which had 10. In the typical form

the number is 10 or 12, and either

may be noted in females from the

same locality. Only two reliable

counts from North-east Queensland

were available, both of which were 8.

Counts made on Cape York females

were of either 10 or 8 nipples, but

most of the latter were recorded with

a query.
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Table 8

Cranial measurements of Antechinus flavipes from North-east Queensland

Measurements in millimetres

Range MeaniS.E.

Basalar length (B.L.)

Zygomatic breadth
(Z.B.)

Postorbital constriction

(P.C.)

Palatalar length (P.L.)

Anterior palatine

foramen

Breadth at (B.M.)

Length, M^"^

P.C./B.L., as per cent

Z.B./B.L., as per cent

P.L./B.L., as per cent

B.M./B.L., as per cent

P.C./Z.B., as per cent

9

9 ??

9 6S
9 ??

9

10 ??

9

9 ??

9

10 ??

9 c?(^

9 ??

9 (^c^

10 ??

9

10

9 c^J
10 ??

9 cJc^

10 ??

9 c^c?

10 $¥

9 c?c?

10 V?

25- 95-31 -35
26

- 15-28 -70

1700-19-60
16-70-19-00

6-50- 7-30
600- 7-20

13- 90-1705
14- 35-15-70

2-40- 3-20
2-40- 3 00

9-50-11-25
9-85-10-90

5-40- 6-20
5-60- 6-50

22-0 -25-8
27-0

70-4
66-2

55-2
55-7

22-4

61- 6
62- 0

52- 2
53- 2

34- 1

36-0

35- 2 -39-4
35-9 -40-7

-37-2
-39-3

28-29±0-50
26-42 0-45

18-37±0-28
17-60 0-22

6-80±0-08
6-73 0-12

15-25±0-33
14-79 0-17

2-82±0-09
2-71 0-06

10-19±0-20
10-40 0-12

5-86±011
5-98 009

24-1 dzO-37
24-5 0-66

65-0 ±0-85
64-4 0-49

53- 3 ±0-41
54- 8 0-23

36-2 ±0-33
0-31

±0-53
0-43

37-9

37- 1

38- 1

Males. In other Antechinus dealt

with by us (Wakefield^ and Warneke,

1963: 208), the only external sign of

sexual maturity in males was the size

of the testes, considerable enlarge-

ment occurring some weeks before

pouch development in the females.

Our observations on live Victorian

specimens indicate that this is also the

normal pattern of development in

male' A. flavipes.

VIL TAXONOMY OF
ANTECHINUS STUARTII

Macleay (1841) published both the

genus Antechinus and the specific

epithet stuartii as novelties to describe

a male specimen from Spring Cove
(i.e. Manly), New South Wales. In

the original diagnosis the number of

upper incisors was given as 6, but this

was later corrected by a note

(Macleay, 1842) stating that the

dental formula was the same as that

of Phascogale.

The original description was made
from the notes of "J. Stuart, Esq.",

and it was stated that the specimen

had been lost. However, Macleay's

later note indicated that he had exa-

mined a (the?) skeleton. As recent

endeavours to locate this skeleton in

the Macleay Museum, Sydney, and

elsewhere, have been unsuccessful,
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Table 9

Cranial measurements of Antechinus flavipes from Cape York Peninsula, Queensland

Measurements in millimetres

j

Range MeaniS.E. Standard
Deviation

Basalar length (B.L.) 39 29 00-32 65 30 38±0 17 1 "048

20 ?? 26 75-29 jU 7CZO 14 0 1 O 0-787

Zygomatic breadth 38 S3 17 80-20 50 19 17±0 10 0-590
(Z.B.) 21 ?? 16 60-18 85 17 0 / U 15 0-704

Postorbital constriction 41 6 35- 7 35 6 90±0 03 0-217
(P.C.) 26 6 25— 7 20 6 72 0 04 0-212

Palatalar length (P.L.) 40 15 60-17 85 16 68±0 09 0 - 569
27 ?? 14 90-16 50 15 52 0 06 0-326

Anterior palatine 41 2 45- 3 55 3 oo±o 05 0-298
foramen Z /

oo 7 4U— J J J z on c\y\j \j Uj 0-266

Breadth at (B.M.) 40 33 10 25-11 70 10 91 ±0 05 0 290
Z /

oo Qy / J— 1 1
1 c
1

J

1

0

J J u uo 0-317

Length, M^-^ 42 5 85- 6 75 6 13±0 03 0-182
ZfS J o\j— o 6 03 0- 135

P.C./B.L., as per cent 39 20 0 -24 5 22 5 ±0 16 0-98
20 ?? 22 5 -26 1 24 0 0 20 0-89

Z.B./B.L., as per cent 37 59 3 -66 0 62 8± 0 23 1 - 37
17 ?? 60 8 -66 0 62 9 0 36 1-48

P.L./B.L., as per cent 39 52 8 -55 9 54 5 ±0 14 0-89
20 ?? 53 0 -56 9 55 0 0 21 0-96

B.M. /B.L., as per cent 38 (^^ 33 2 -38 0 35 6 ±0 19 1-17

20 ?? 36 4 -38 9 37 7 0 17 0-78

P.C./Z.B., as per cent 38 33 32 4 -38 5 35 9 ±0 23 1-44
21 34 3 -41 4 38 3 0 41 1-88

we conclude that the type specimen
is indeed lost.

As a neotype we have selected a

male specimen in the Australian Mu-
seum, No. M5294 (spirit specimen
and skull), collected at Waterfall, Na-
tional Park, New South Wales, on
August 7, 1932. Its measurements in

mm. are as follows: head-body 101,

tail 94, ear 17 and pes 18; of the

skull: basalar length 26-30, zygomatic
breadth 16 90, postorbital constriction

6-95, palatalar length 14-70, anterior

palatine foramen 2 75, breadth at M-^

9 50, and length of M^-^ 5 -50.

Our reasons for accepting that Mac-
leay's Antechinus stuartii is, in fact,

the species we treat as such in this

paper, and not any other eastern New
South Wales phascogalinid, are as fol-

lows:

1. The large size (total length 9i
inches) excludes members of

the murina-leucopus group of

Sminthopsis, and size together

with the comparatively long tail

("cauda fere corporio longitu-

dinem aequante") also excludes

S. crassicaudata.

2. The pelage colour ("fulvus ab-

domine artubusque subtus albes-

centibus"), and the coastal habi-

tat, exclude Antechinus flavipes.

3. The comparatively long tail ex-

cludes Antechinus swainsonii.
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4. The tail features ("cauda teres

pilosa gracilis") excludes Phas-

cogale tapoatafa.

Gould (1854) described Antechinus

unicolor from New South Wales (BM.
No. 54,11.19.2). The plate is an accu-

rate portrayal of the almost concolo-

rous Antechinus stuartii. One of

Gould's specimens, a female, like

Macleay's original, is of greater size

than any example of A. stuartii mea-

sured by us (see Table 10).

Le Souef and Burrell (1926) des-

cribed Antechinus flavipes burrelli

from Ebor, north-eastern New South

Wales. The type specimens (AM.
No. M.2593), and others from that

locality, are of A. stuartii, and they

do not demonstrate any feature which

would justify subspecific status. Ebor

is within the geographical range of

what we regard as the nominate form

of A. stuartii (see Figure 3); hence

"burrelli" is treated as a subjective

synonym of A. stuartii stuartii.

Iredale and Troughton {loc. cit.)

misapplied the trinomial Antechinus

flavipes flavipes to the central-eastern

New South Wales population which is,

in fact, the nominate form of A.

stuartii. This error has been perpetua-

ted in many subsequent publications

dealing with that population (Trough-

ton, 1941; Tate, 1947; Horner and
Taylor, 1959; Marlow, 1961; etc.).

Thomas (1923) established the tri-

nomial Phascogale flavipes adusta for

specimens of Antechinus from Raven-

shoe in the Atherton area of north-

eastern Queensland. Measurements of

these, communicated to us by R. E.

Hill, including the type specimen (BM.
No. 22.12.18.54), and the original

diagnosis, show that ''adusta'' belongs,

not to A. flavipes, but to A. stuartii.

Thomas himself later realized that two
species were involved, designating one

"flavipes" and the other "unicolor" on
his specimen labels; "adusta" he placed

88

with "unicolor" (W. D. L. Ride*, in

litt., 12.x. 1965).

Not having examined sufficient spe-

cimens of this tropical population of

A. stuartii, we are unable to assess its

status. The average body and cranial

measurements of 5 males and of 2

females that are given in Table 12 at

least demonstrate that it is comparable

in size and form to A. stuartii stuartii

(see Table 10). The population ap-

pears to be geographically isolated (see

Figure 3) and can be distinguished

as A. stuartii adustus, pending more
knowledge of its morphology and dis-

tribution.

The distribution of A. stuartii over-

laps that of A. flavipes in several areas.

The two have been shown to be truly

sympatric by the trapping of typical

specimens of each at (a) Glenlofty,

western Victoria (37°04' S., 143°] 2'

E.), and (b) "Stoney Creek", midway
between Murrumbateman and Gun-
daroo, south-eastern New South Wales
(35°00' S., 149°09' E.), the latter by
P. Woolley, A.N.U., Canberra. This

evidence of reproductive isolation sup-

ports our action in recognizing the

two forms as distinct species.

VHL DISTRIBUTION AND
HABITAT OF

ANTECHINUS STUARTII

The nominate race, A. s. stuartii,

extends from the extreme south-east

of Queensland, through eastern New
South Wales and eastern and central

Victoria, to the extreme south-west

of Victoria. In this area it occurs in

the highlands about the Great Di-

viding Range and in the coastal tracts

between the highlands and the sea.

Essentially, its area of distribution

is on the coastal side of that of ^4. /.

flavipes; the ranges of the two are

complementary, with little overlap. On
the other hand, the general range of

* Director, Western Australian Museum.
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A. s. stuartii is practically the same
as that of A. swainsonii mimetes (see

Wakefield and Warneke, 1963, Figure

2), and these two are commonly sym-

patric.

A. s. stuartii occupies a compara-

tively wide variety of habitats within

the general categories of wet sclero-

phyll forest and dry sclerophyll forest.

RainfaU on these habitats ranges from
about 25 to over 60 inches per annum,
and the elevations are from sea level

to at least 4500 feet. Our observations

suggest that this species is the most
abundant marsupial in south-eastern

Australia.

At Loch Valley the rainfall is about

56 inches per annum, and the natural

vegetation is a forest of White Moun-
tain Ash {Eucalyptus regnans), with

a mid-storey of Silver Wattle {Acacia

dealbata) and some Myrtle Beech
{Nothofagus cunninghamii) , and a

dense under-storey of shrubbery and
ferns. In a similar habitat, in the

Marysville area of east-central Vic-

toria, several specimens were caught

in traps placed about 20 feet above

the ground on limbs of Silver Wattle

trees.

Specimens of A . stuartii were found

in a fairly open forest of Snow Gum
{Eucalyptus pauciflora) at 4500 feet

elevation, in the upper Buchan River

area (eastern Victoria); they were
identified as A. flavipes (Wakefield,

1960). In the same district, at about

3000 feet near Mount Seldomseen,

examples were trapped in a dense

forest of Broad-leaf Peppermint
{Eucalyptus dives), Messmate {E.

obliqua) and Silver Wattle, with nu-

merous logs and much low shrubbery.

In coastal dune scrubs at Malla-

coota (eastern Victoria) the main trees

of the habitat are Gum Myrtle {An-
gophora intermedia) , banksias {Bank-

sia integrifolia, B. marginata) , Brace-

let Honey-myrtle {Melaleuca annu-
laris), with bracken and several shrub

species of the heath family {Epacrida-

ceae) . In the same district, specimens

were caught in runways of bush rats

{Rattus fuscipes assimilis) in an area

almost devoid of trees, under a dense

ground cover of Spear Grasstree

{Xanthorrhoea hastilis) and numerous
sedge species {Cyperaceae) and gras-

ses.

At Mount Clay near Portland

(south-western Victoria) the habitat

is fairly open forest of stringybark

eucalypts {E. baxteri, E. obliqua) with

fallen logs and a dense ground cover

of bracken. Dwarf She-oak {Casua-

rina), flat-pea (Platylobium) , Flame
Heath {Astroloma conostephioides)

and speargrass {Stipa muelleri) . The
population of A. stuartii in this general

area was cited by Finlayson (1958)

as the "Heathmere variant" of A. flavi-

pes. In the Gorae Forest, west of

Mount Clay, A. stuartii has been

caught within 10 miles of the lower

Glenelg habitat of A. flavipes (see

Section III), but the ranges of the two
species have not been found to over-

lap in this district.

In the Ballarat district (western

Victoria), with a rainfall of 27 inches

per annum, there is a comparatively

pale variant of A . stuartii in forests of

Narrow-leaf Peppermint {E. radiata)

and Messmate, with a light ground
cover of tussock-grass (Poa), some
bracken and scattered clumps of Small

Grasstree {Xanthorrhoea minor).

Homes are made in hollow limbs and
trunks of the peppermint trees, and
many nests have been found in stacks

of firewood that have been left in the

bush for two or three years to dry.

The nests are of leaves and bark.

The Glenlofty habitat, where A.

stuartii and A. flavipes are sympatric,

is described in Section III. A single

specimen of A. stuartii was trapped

there amongst tussock-grass and saw-

sedge {Gahnia radula) which provided

a 50 per cent ground cover on a nar-
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Table 10

Body measurements of Antechinus stuartii stuartii (total series)

Measurements in millimetres

Range MeaniS.E. Standard
Deviation

Head-body 123

63 ??

77 -121
74 -120

97-4±0-70
91-2 118

7-80
9-29

Tail 119 c?c?

67 ??
73 -109
65 - 99

94-1 ±0-73 *(97%)
84-3 0-91 (92%)

7-99
7-50

Ear 109
73

13-5- 19
13-5- 19

15-9±012 (16%)
15-9 018 (17%)

1-28
1-51

Pes 126 33
78 ??

15-5- 19-5

14 - 20
17-9±0 08 (18%)
16-9 0-12 (18%)

0-89
106

* Per cent of head-body length.

Table 11

Body measurements of Antechinus stuartii stuartii (Loch Valley series)

Measurements in millimetres

Range MeandzS.E.
Standard
Deviation

Head-body 58
13 ??

77 -107
76 - 93

95-3±0-85
84-9 1-45

6-49
5-23

Tail 56 33
13 ??

80 -108
78 - 99

98 0±0-75 *(103%)
87-5 1-73 (103%)

5- 64
6- 23

Ear 58 33
13 ??

13-5- 17

14 - 16-5
15-4±011 (16%)
15 0 0-21 (18%)

0-87
0-75

Pes 58 33
13 ??

16 - 19-5

15 - 17

17-7±0-13 (19%)
161 0-23 (19%)

0-98
0-82

* Per cent of head-body length.

row strip of flat ground along a dry

water course. It had a pale pelage ty-

pical of the Ballarat variant (see

Plate). Specimens of A. flavipes were
caught 65 yards to the south, 260
yards to the east, and about half a mile

to the west and south respectively of

the locus of the A. stuartii specimen,

some in traps placed about logs within

the margin of the sedge-grass flat. In

addition to the eucalypts previously

mentioned, the Candlebark Gum
{E. rubida) occurred at that spot (Fi-

gure 4).

The Grampians population of A.
stuartii is within the geographical

range of A. flavipes, and both species

are distributed generally in these

mountains. A specimen of A. stuartii

and one of A. flavipes were trapped

at the same spot, about 2 miles west

of Mount Frederick, but at different

times.

Troughton (1941) gave details of

A. stuartii inhabiting crevices in the

sandstones of the Sydney area, though

he identified it as A. flavipes, and he

commented on the agility of the ani-
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Table 12

Antechinus stuartii adustus: average body and cranial measurements of 5 males and of
2 females

Measurements in millimetres

?? 6S ??

Head-body 109-2 100-0 Anterior palatine

foramen
2-96 2-80

Tail 940 87-0 Breadth at (B.M.) 8-91 8-90

Ear No data Length, M^^^ 5-24 5-30

Pes 21-8 20-5 P.C./B.L., as per cent 26-3 26-8

Basalar length (B.L.) 25-25 24-50 Z.B./B.L., as per cent 61-9 62-4

Zygomatic breadth
(Z.B.) 15-78 15-25 P.L./B.L., as per cent 54-5 55-3

Postorbital

constriction (P.C.) 6-55 6-55 B.M./B.L., as per cent 35-3 36-3

Palatalar length (P.L.) 13-79 13-50 P.C./Z.B., as per cent 410 430

mals in running about on the walls and
ceilings of caves. In Victoria, evidence

of cliff occupancy by A. stuartii was
provided by several specimens trapped

at Murrindal (eastern Victoria) and
one at Glen Aire on the Otway Penin-
sula (south-western Victoria), in both
cases at limestone cliffs.

Wakefield (1954) commented on
the climbing ability and speed of

movement of A. stuartii (again as A.
flavipes), and recorded several observ-

ations of individuals abroad in full

daylight. The species is normally noc-
turnal and, like A. flavipes, its usual

food is insects, obtained partly about
tree trunks and limbs and partly

about logs and amongst ground litter.

A. s. adustus is known only from
Ravenshoe and near Townsville, in

north-eastern Queensland, and it is

presumably an animal of the tropical

rainforests.

IX. PLASTIC CHARACTERS OF
ANTECHINUS STUARTII

The general comments on A. flavi-

pes at the beginning of Section IV
apply equally well to A. stuartii, as

the external differences between them.

except in pelage colour, are not very

obvious. In the following notes at-

tention has been drawn to the major
points of distinction by which A.
stuartii can be recognized.

(a) Body measurements

The body measurements of a series

of 123 males and 63 females are sum-
marized in Table 10. Specimens from
all parts of the species range are re-

presented but the bulk of the series

is from Loch Valley (38°00' S.,

145°33' E.) in eastern Victoria. De-
tails of the latter are included sepa-

rately (Table 1 1 ) to show the varia-

tion in a relatively large sample from
one locality.

It is apparent from these data that

the body proportions of both sexes

are similar and that males are larger

than females in head-body, tail and
pes length. This sexual dimorphism
is of high statistical significance

(P<0-001 in each case). If these

same data are compared with those

ot A. f. flavipes (Table 1) it is seen
that A. stuartii is a much smaller ani-

mal with a proportionately longer tail.
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Table 13

Cranial measurements of Antechinus stuartii stuartii (total series)

Measurements in millimetres

Range MeaniS.E. Standard
Deviation

Basalar length (B.L.) 122 3S 21 40-27 70 24 33±0 11 1185
63 ?? 21 35-26 20 23 35 0 13 1062

Zygomatic breadth 120 3^ 14 20-17 40 15 61 ±0 06 0-662
(Z.B.) 59 ?? 13 50-16 40 14 97 0 10 0-751

Postorbital constriction 134 5 90- 7 45 6 68 ±0 02 0-231
(P.C.) 70 ?? 5 85- 7 00 6 38 0 03 0-234

Palatalar length (P.L.) 130 11 50-15 65 13 39±0 06 0-630
67 ?? 11 65-14 60 12 94 0 08 0-688

Anterior palatine 133 2 15- 4 50 2 71 ±0 04 0-425
foramen 66 ?? 2 25- 4 60 2 68 0 05 0-432

Breadth at (B.M.) 130 7 90- 9 95 8 70±0 04 0-440
70 ?? 7 70-10 00 8 64 0 06 0-505

Length, M^-^ 128 4 50- 5 70 5 07±0 03 0-289
70 ?? 4 50- 5 60 5 09 0 03 0-292

P.C./B.L., as per cent 121 23 2 -30 7 27 5 ±0 12 1-28

63 ?? 24 5 -30 4 27 4 0 16 1-28

Z.B./B.L., as per cent 115 S3 60 3 -68 7 64 1 ±0 14 1-55

57 ?? 60 0 -69 2 64 2 0 28 2-13

P.L./B.L., as per cent 121 3S 51 1 -57 5 54 6 ±0 09 0-98

62 ?? 53 3 -57 2 55 3 0 12 0-93

B.M./B.L., as per cent 117 ss 32 9 -38 5 35 7 ±0 09 0-96
63 ?? 34 6 -39 3 37 0 0 15 1-20

P.C./Z.B., as per cent 119 S3 37 6 -46 2 42 9 ±0 16 1-79

58 ?? 38 1 -47 6 42 7 0 24 1-84

(b) Manus and pes

The feet of a series of 78 specimens

from Victoria and New South Wales
were examined. The appearance of

the palmar and plantar surfaces are

similar to those of A. flavipes (Figure

5). The chief difference between the

feet of these two species lies in the

frequency of fusion of the first inter-

digital and inner metacarpal (-tarsal)

pads. Fusion occurs more frequently

in A. stuartii, as shown by Table 5.

As in A. flavipes, several discrete

and conspicuously large granules are

normally present between the outer

metatarsal pad and the heel. Another
of similar size is often to be found near

the outer margin of the third interdigi-

92

tal pad. In some 10 per cent of cases

this latter structure is strongly striated,

forming a super-numerary pad on the

same transverse line as the interdigital

pads but not exceeding half their size.

Super-numerary pads were not ob-

served on the comparatively few speci-

mens available of A. flavipes.

The strong development of striated

pads in A. flavipes and A. stuartii ap-

pears to be an adaptation to their ar-

boreal habits and is in marked contrast

to the condition seen in A. swainsonii

and A. minimus, both of which are

terrestrial in habit (Wakefield and
Warneke, 1963). The foot pads of

both A. flavipes and A. stuartii are

large and prominent, and only in the
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Table 14

Cranial measurements of Antechinus stuartii stuartii (Loch Valley series)

Measurements in millimetres

Range Mean±S.E. Standard
Deviation

Basalar length (B.L.) 52 21 40-24 55 23 55±0 08 0-585
12 ?? 21 35-23 05 22 03 0 12 0-432

Zygomatic breadth 51 14 45-16 10 15 25 ±0 06 0-423
(Z.B.) 11 ?? 13 50-14 85 14 27 0 14 0-465

Postorbital constriction 59 c^c^ 6 30- 7 10 6 68±0 03 0194
(PC.) 12 ?? 6 00- 6 70 6 36 0 06 0-208

Palatalar length (P.L.) 57 cJc? 11 50-13 65 12 84±0 05 0-380
12 ?? 11 65-12 50 12 08 0 09 0-295

Anterior palatine 58 2 15- 3 20 2 63 ±0 03 0-205
foramen 12 ?? 2 25- 2 90 2 52 0 05 0 - 182

Breadth at 55 7 90- 8 80 8 36±0 02 0180
12 ?? 7 70- 8 65 8 05 0 07 0-245

Length, M^-^ 57 cJc? 4 50- 5 10 4 84±0 02 0140
12 ?? 4 50- 5 30 4 73 0 05 0- 170

P.C./B.L., as per cent 52 c?(^ 26 8 -30 7 28 4 ±0 11 0-80
12 ?? 27 5 -30 4 28 9 0 25 0-88

Z.B./B.L., as per cent 48 c?(^ 61 2 -67 7 64 6 ±0 22 1-53

11 ?? 62 0 -67 5 64 8 0 54 1-79

P.L./B.L., as per cent 52 51 1 -56 54 5 ±0 13 0-95

11 ?? 53 7 -56 54 9 0 24 0-81

B.M./B.L., as per cent 49 ^3 33 9 -37 6 35 5 ±0 10 0-73
12 ?? 35 3 -39 3 36 6 0 37 1-28

P.C./Z.B., as per cent 50 c?c^ 41 6 -46 2 43 9 ±0 18 1-25

11?? 42 8 -47 6 44 5 0 40 1-32

latter is there a high degree of fusion

on the pes. Here fusion is not accom-
panied by a reduction in size, on the

contrary, the compound pad may be

even slightly larger than the combined
length of typical separate pads.

The structure of the claws also ap-

pears to be related to habit. In both

A. flavipes and A. stuartii they are

light, yet strongly curved and very

sharp, and are thus well suited to

climbing (see Figure 5).

(c) Pelage

The pelage of A. stuartii is notice-

ably softer than that of A. flavipes,

evidently because the guard hairs are

less strongly developed and hence do

not affect the overall texture to the

same degree. In other respects the

physical components of the pelage of

the two species are similar.

In dorsal colouration A. stuartii is

a dull drab brown, lightly flecked with

fawn, the latter colour occurring as a

subterminal band in the main pile.

Antero-posterior differentiation is ab-

sent or scarcely developed. In some
specimens the ventrum is pale grey

with a tinge of fawn; in others it is

more strongly tinged across the mid-
belly with a pale brown. Ear patches

and orbital crescents are absent or

faint and ill-defined. The dorsal surface

of both manus and pes is drab brown
to grey brown. The dorsal surface of
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the tail near the base is brown, flecked

with fawn; below it is greyish fawn.

Some specimens are noticeably dar-

ker in colour, and in general this ap-

pears to be related to habitat. The
description given above applies to

specimens from coastal areas and dry

sclerophyll forests. Dark specimens

with warmer tonings were taken in

wet sclerophyll forests in central Vic-

toria, at Mount Macedon (3300 feet),

Mount Arnold (4300 feet) and Loch
Valley (1900 feet).

The few skins of ^4. 5-. adustus that

we examined could not be distin-

guished from these latter specimens.

X. SKULL AND DENTITION OF
ANTECHINUS STUARTII

Apart from significant size differen-

ces, the skull of A. stuartii closely re-

sembles that of A. fiavipes (see Figures

6 and 8). However, when fully adult

series are compared, the bones of A.

stuartii skulls appear lighter and the

supra-occipital crests are much less

developed than in A. fiavipes. The
form and structure of the bulla are the

same in both species.

The respective dentitions, including

the deciduous premolars, are identical

except that the incisor gradient

P>r^>P is less marked in A. stuartii;

in some specimens the upper incisors

are equal in size.

Measurements and proportions of

a series of skulls of A. stuartii from
Victoria, New South Wales and south-

eastern Queensland are set out in

Table 13. Data on a series from Loch
Valley are included separately to show
variation in a relatively large sample

from one locality (see Table 14).

The skulls of both sexes have simi-

lar proportions, but those of males

average about 4 per cent larger in

linear dimensions than those of fe-

males. The sexual differences in skull

length and width are both of high sta-

tistical significance (P<0 001 in each

case).

There is some indication from the

data that the length of the molar row
diminishes in a metrical cline from
Queensland to Victoria, as 11 speci-

mens from Mount Glorious (27° 20'

S., 152°45' E.) in Queensland avera-

ged 5-50 ± 0 05 mm.; 10 specimens

from Mount Irvine (33°30' S.,

150°27' E.) in the Blue Mountains of

New South Wales 5-33 ± 0 04 mm.;
7 specimens from Argalong (38° 18'

S., 148°26' E.) 5-29 ± 0 04 mm.; and

the Loch Valley series 4 83 ± 0 02

mm. However, as the northern and

south-western extremities of the spe-

cies range are each represented by only

a few specimens, the full range of this

clinal variation is unknown.
Comparison of Tables 13 and 6

show that the skull and teeth of A.

stuartii are much smaller than those

of A. fiavipes, but, in our interpreta-

tion of speciation within Antechinus,

difference in skull size is not con-

sidered to be of primary importance.

However the two species differ con-

siderably in one cranial proportion; in

relation to length, the skull of A.

stuartii is slightly narrower in zygo-

matic breadth, but is also much
broader in post-orbital width (see

Z.B./B.L. and P.C./B.L. in Tables 13

and 6). In these two tables the propor-

tion Postorbital Constriction/ Zygo-

matic Breadth is given, and in this the

difference between the two species is

of a high order of significance

(P<0 001).

XI. BREEDING CONDITION OF
ANTECHINUS STUARTII

Females. Marlow (1961) gave very

full descriptions of the external chan-

ges associated with breeding in this

species, but under the name A. f. fiavi-

pes. These changes are similar to those

noted in other species of Antechinus

(Wakefield and Warneke, 1963; and
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Body measurements of Antechinus godmani

Measurements in millimetres

Range MeaniS.E. Standard
Deviation

Head-body 13

25 ??
122 -160
90 -133

143 0±2-86
121-9 1-79

10-33
8-94

Tail 13 6S
25 ??

105 -146
86 -115

123-8:^3-02 *(87%)
104-1 1-64 (86%)

10-90
8-18

Ear 3

4 ??
16 - 19
14-5- 16-5

17-3 (12%)
15-5 (13%)

Pes 13 c?c?

25 ??
21 - 27
19 - 24

24-2±0-30 (17%)
21-5 0-33 (18%)

1-74

1 -64

* Per cent of head-body length.

this paper). The timing of events in

Marlow's captive colony is similar to

that which may be deduced from Vic-

torian field records, as follows:

Birth occurs at about mid-Septem-

ber. The actual date was recorded in

one instance where a female gave

birth in captivity, on September 14-15,

seventeen days after capture. Gestation

in this species takes 32 to 34 days

(Marlow, 1961: 208; and observa-

tions by R.M.W.).
The young remain attached to the

nipples for about five weeks, and sub-

sequent to October 20 the pouch area

of all lactating females trapped was
found unoccupied. A female, FWD.
No. D.449, trapped on December 9,

1962, was still lactating, indicating

that the young are suckled until early

December at least.

The number of nipples in A. stuartii

varies from locality to locality, but ap-

pears to be constant in certain areas.

For example, all females from the

Cape Otway and Portland areas of

south-western Victoria had 6; those

from the Grampians had 8; from the

Ballarat area 10; from the ranges east

of Melbourne (including Loch Valley)

8; and from north-eastern Gippsland
(Murrindal and Wulgulmerang) 10.

To date all reliable counts from New
South Wales specimens have been 8.

Two females of A. s. adustus from
Mount Spec, near Townsville, had 6

and 8 nipples respectively.

Males. The comments on A. flavipes

in Section VI apply also to A. stuartii.

XII. PLASTIC CHARACTERS OF
ANTECHINUS GODMANI

(a) Body measurements

Thirty-eight specimens were avail-

able to us, all of which were collected

in or near the Ravenshoe district on
the Atherton Tableland, close to the

type locality. Thomas's published

measurements of the type (Thomas,

1923), an adult male, have been in-

cluded in Table 15, as these were the

only other reliable data on an authen-

tic specimen that was not seen by us.

The statistical analysis of head-body
and pes length in this species, made
by Horner and Taylor (1959), was
based on a series of specimens which
we have since examined and found to

include A. flavipes as well as A. god-

mani. These authors accepted Tate's

evaluation of godmani as a subspecies

of A. flavipes (Tate, 1952) but drew
attention to the fact that Tate also
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recognized adustus (actually a form
of A. stuartii, see Section VII)—
which occurs sympatrically with A.
godmani—as a subspecies of A. flavi-

pes.

Table 15 shows a marked disparity

between the sexes in body size, which

is in keeping with the sexual dismor-

phism noted in other Antechinus

(Troughton, 1941: 26; Horner and

Taylor, 1959; Marlow, 1961; Wake-
field and Warneke, 1963).

As far as can be judged from the

series available, A. godmani is the

largest species of Antechinus in eastern

Australia (see also Thomas, 1923).

It is slightly larger than the Cape York
form of A. fiavipes and is considerably

larger than the North-east Queensland

form of that species.

(b) Manus and pes

In structure the manus and pes are

closely comparable with those of A.

fiavipes and A. stuartii. However, as

in the latter, there is a relatively high

frequency of fusion of the first inter-

digital and inner metatarsal pads of

the pes (see Table 5). In eleven of

twenty-six specimens these pads

were fused on both feet and in four

of the others on one foot only. The
first interdigital and inner metacarpal

pads of the manus were distinctly se-

parate in all twenty-six specimens.

On each of the pes of ten specimens,

three small striated super-numerary

pads were noted. These were on the

sole, immediately below and in line

with the second, third and fourth inter-

digitals respectively—an occurrence

without parallel in the other Ante-
chinus examined by us.

The form of the claws is similar to

that of A. fiavipes and A. stuartii.

(c) Pelage

The main pile is moderately fine in

texture and the guard hairs, though

profuse, are relatively short. The ge-

neral dorsal colour is a subdued cin-

namon brown, with conspicuous glints

of fawn due to a sub-terminal band of

that colour in the main pile; the basal

zone is slate grey. A sheen is imparted
to the whole by the guard hairs, which
are glistening black, fading to light

brown at the tips. Antero-posterior

differentiation in dorsal colour appears
to be stronger in males than in females,

with the rump noticeably warmer in

tone than the head and upper back.

In his description of the species,

Thomas (1923) made no distinction

between the sexes on this point. In both

sexes the fur of the ventrum is a uni-

form greyish fawn at the tips and slate

grey beneath.

Orbital crescents and basal ear pat-

ches are lacking. The sides of the face,

especially at the angle of the jaw, are

rufescent. The dorsal surface of both

manus and pes is ochraceous brown
or cinnamon brown. The tail is unlike

that of any other eastern Australian

Antechinus. The dorsal surface is al-

most naked, having only a sparse

covering of short adpressed brown
hairs, while on the underside the hairs

are longer and more dense, and form
a ventral crest which extends beyond
the tail tip.

XIII. SKULL AND DENTITION OF
ANTECHINUS GODMANI

Because this species has been con-

fused with A. fiavipes (see Section

XII), the following comments em-
phasize those features of the skull and

dentition which are of diagnostic im-

portance. Other features may be seen

in Figures 6 and 9.

On the average the skull is larger

than that of A. fiavipes, is narrower

in relation to length and has a propor-

tionately longer rostrum. The postor-

bital constriction is noticeably broader

in relation to zygomatic breadth and

the frontal region is depressed as in

A. swainsonii. The anterior palatine
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Table 16

Cranial measurements of Antechinus godmani
Measurements in millimetres

Range Mean±S.E. Standard
Deviation

Basalar length (B.L.) 7 \j\)—jZ o J J

1

1 o -hU 18JO 1 000
1 ?9 27 70-29 60 28 24 0 29 0-696

Zygomatic breadth 6 1 7 1

Q

7/̂J 1 8
X o 71 -LH/J -\-\J L 1 0-669

(Z.B.) 8 ?? 16 20-17 40 16 82 0 14 0-396

Postorbital constriction 8 7 95 7 76zbO 04 0118
(PC.) 8 ?? 7 40- 8 05 7 70 0 07 0185

Palatalar length (P.L.) 7 1

0

50-18 30 1 7

le

90-1-0 22 0-590
8 ?? 15 55-16 75 02 0 16 0-463

Anterior palatine 6 2 50- 3 00 2 81 iO 09 0-216
foramen 9 ?? 2 25- 3 15 2 71 0 11 0-352

Breadth at (B.M.) 7 65-10 65 10 24±0 1

3

0-351

8 ?? 9 60-10 30 9 92 0 07 0-208

Length, M^^^ 8 (?(^ 95- 6 25 0 1 1 iO yJ^ 0118
8 ?? 5 80- 6 30 6 03 0 06 0-159

P.C./B.L., as per cent 7 23 6 -25 7 25 0 ±0 26 0-69
7 ?? 25 8 -28 4 27 2 0 34 0-91

Z.B./B.L., as per cent 7 c^c? 58 1 -61 5 59 6 +0 51 1 -36

7 ?? 58 4 -61 59 7 0 43 1-17

P.L./B.L., as per cent 7 53 2 -56 1 55 2 ±0 39 1 -04

7 ?? 56 0 -58 4 56 7 0 29 0-77

B.M./B.L., as per cent 7 c^c^ 31 6 -34 0 32 9 ±0 30 0-80
7 ?? 33 6 -36 2 35 1 0 37 0-99

P.C./Z.B., as per cent 6 c^c^ 39 2 -43 5 41 5 ±0 53 1-31

8 ?? 43 7 -48 1 45 8 0 54 1-52

foramina are short. The bulla is simi-

lar to that of A. flavipes and A. stuartii

in structure, but the inflation of the

alisphenoid does not extend as far

anteriorly.

Of the incisors, P is of medium size,

only slightly proodont and separated

from P by a slight diastema; are

sub-equal, compressed laterally and
not crowded together. The upper pre-

molars are compressed laterally and
are not separated by interspaces. M"*

has a small distinct metacone. bears

a small accessory cusp on the buccal

aspect near the heel, which slightly

overlaps the canine.

Deciduous teeth were not found in

any of the skulls examined by us.

In the outline of the skull as viewed

from above; in the form and position

of P; in the presence of the accessory

cusp on I3 and a metacone on M^,
A. godmani shows a marked resem-

blance to A. minimus (see Wakefield

and Warneke, 1963: 218).

XIV. BREEDING CONDITION OF
ANTECHINUS GODMANI

Females. On each of eight skins of

females obtained in late November-
December, 1921, the pouch area was
greatly enlarged and most of the nip-

ples were elongated, indicating that

young were still being suckled. The
appearance of the mammary region

was essentially the same as that of

other species at the same stage of de-

velopment, and the period of year
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when they were captured corresponds

to the time of lactation in other spe-

cies.

In four specimens 3 pairs of nipples

were plainly visible, while in each of

the other four specimens one nipple

had regressed to a very small size but

in each case was readily located by
reference to the symmetry of the

others. Thus the nipple number of

A. godmani is 6.

Males. No information was available

to us.

XV. APPENDIX
Amended distribution of Antechi-

nus minimus maritimus.

Since the publication of distribu-

tional data (Wakefield and Warneke,
1963), the following additional speci-

mens of A. m. maritimus have been
located:

FWD. No. D.208. ?. Anglesea, Vic-

toria. 28 Jan. 1957.

FWD. No. D.582. c?. Between Light-

house Track and Waterloo Bay,

Wilson's Promontory, S.E. Vic-

toria. 5 Jan. 1965.

FWD. No. D.647. Glennie Island,

S.E. Victoria. 14 June 1966.

These records treble the known
range of the mainland Australian race

of A. minimus.
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Annual Reports from Groups

for 1966

Annual Report from the Botany Croup
for 1966

Monthly meetings were held at the

Herbarium, but on account of the elec-

tricity strike, the February meeting was
held on 10/2/66 at Miss Lester's home,
and instead of a talk by Mr. Alan Mor-
rison, slides were shown by Miss Lester

and Mr, Fuhrer. There were 21 members
present.

10/3/66—With 18 members attending,

Mr. Swaby gave a talk entitled "Intro-

duction to plant ecology".
24/4/66—Miss Jean Galbraith was

the speaker for the evening, and 25 mem-
bers attended. The subject was "Carni-
vorous plants", with diagrams and colour
slides to illustrate the subject matter.

12/5/66—^Mr. Alan Morrison gave an
illustrated talk to 32 members, on his

trip along the Bourke and Wills track

in Central Australia.

9/6/66—Seventeen members attended
a "Members night", with short talks by
the following members:

Mrs. Salau
—

"Fertilization of Figs".

Mr. Kleinecke
—

"Shelter Trees and
Shrubs".

Mr. Baines
—

"Stinging Trees".

Miss Pearce
—"Geographical Botany".

Mrs. North—"Bottle Trees".

14/7/66—Mr. Peter Kelly spoke to

19 members on "Fungus Culture", and
had numerous growing specimens on
view.

11/8/66—With 19 members present,

Mrs. Webb-Ware spoke on "Ferns and
their life cycle", with pressed ferns on
display, as well as a live specimen of

Azolla, in a jar of water.
8/9/66—Owing to the General Meet-

ing falling due in the same week, only
eight members were present to hear Mr.
Ros Garnet speak on Casuarinas.

13/10/66—^Mr. Bruce Fuhrer spoke
to 22 members on "The recognition and
structure of orchids", and illustrated his

talk with slides of most of the 24 genera
of Victoria.

10/11/66—With eleven members at-

tending, Mr. Kleinecke spoke on "Edible
Native Plants", and described means of

obtaining food and water from nu-
merous native plants,

8/12/66—^Nineteen members came to
the "Break Up" meeting for the year,
and after viewing slides shown by:
Miss Balaam, on "Gardens of Europe
and the British Isles"; Miss Lester, on
"Vegetation of Heron Island" and Mr.
Fuhrer, on "Mallee Flowers"; supper was
served to finish the evening and the
year.

During the year it was decided to
procure a record book, for plants found
on each Botany Group excursion. Mr,
Kleinecke offered to present the book,
and he was asked to take charge of it.

During the year, a number of excur-
sions were made by the group; the first

being on Sunday 3rd April, to the War-
burton district, in order to map out a
route for the general excursion in May,
which was to be led by the Botany
Group.

Sunday 1st May—Warrandyte district

was the area chosen, and the excursion
was led by Miss M. Lester in the mor-
ning, while Mr. Rotherham took over
in the afternoon. Many orchids were
found, as well as interesting types of
fungi, and many other plants; among
them being two species of green correa,
one having shiny leaves,

Saturday afternoon 2/7/66—Studley
Park was visited, where we found at

least thirty-one species of native plants.

Unfortunately, Bone-seed plants are
taking over in many parts,

Sunday 28/8/66—Mount Slide was
the destination, and ferns the chief type
of plant looked for, although quite a
number of other plants were found, such
as Pittosporum bi-colour and Pandorea
paudorana, and Alpine Grevillea,

Sunday 2nd October—Three members
only were able to make the trip to Car-
dinia Creek Rd,, but had a very enjoy-
able time, identifying over 80 varieties of
plants.

Sunday 23 October—Excursion to St
Andrews, Cottle's Creek, and Hurstbridge
district, where a great number of plants
were found.

Saturday afternoon, 12th November

—
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Four members braved the elements to

visit Maranoa Gardens, and in spite of

the drenching rain, managed to get a

fairly good look at the numerous native

plants in flower.

Annual Report of Excursion Secretary

Excursions continue to be well patro-

nized, and this year, several of the ge-

neral excursions have been led by the

various groups in the club. Marine bio-

logy was the subject of the Shoreham,
Point Leo and Sorrento excursions; while

the Sydenham Organ Pipes and the Old
Sydney Road outings, were mainly geo-

logical. Fungi were studied at Warburton,
and at Mount Hickey, wattles. The Mt.
Donna Buang excursion, dealt with ento-

mology. Other excursions were held to

Mornington Peninsula, Kinglake, Glen
Nayook, and to the Brisbane Ranges for

the President's picnic. One very interesting

trip was to the Whipstick Scrub near
Bendigo, under the leadership of the

Bendigo F.N.C. This is a most interesting

area botanically, and the Bendigo F.N.C.
and local residents are perturbed at

reports that it is to opened for settle-

ment.

The main excursion of the year was to

Queensland; when members flew to

Brisbane, then made a two-day bus trip

to Rockhampton, returned to Gladstone,

thence to Heron Island for a week. Tra-
velling back to Brisbane by train, the

final days were spent at Binna Burra
and the Lamington National Park. This
excursion enabled the party to meet some
of our Queensland members, and mem-
bers of the Queensland F.N.C., whose
assistance added greatly to the enjoy-

ment of the excursion.

The final trip of the year was to Wan-
garatta, where a week was spent visiting

places of interest, such as Mt. Buffalo,

Rocky Valley Dam, Beechworth, and
Warby Ranges. The Excursion Secretary

is most grateful to all who have led ex-

cursions, and assisted in various ways.

Annual Report of Geology Group—1966

An excellent year was enjoyed by all

members of the group under the guidance
of Mr. R. Dodds as chairman, with Mr.
W. T. Sault and Mr. R. Box as joint

secretaries.

Attendances continued to remain at

a high level with a very active interest

being shown by all members. This in-

terest was highlighted by the group work
in producing the central exhibit at the

September Nature Show—at times work-
ing in the open during our winter eve-

nings.

Group meetings throughout the year

maintained our interest in Geology, with

guest speakers, members' nights, and talks

by our own members. Guest speakers in-

cluded Mr. T. Darragh, Curator of Fos-
sils at the Museum, and Mr. M. Marsden
from the Geology Department, University

of Melbourne.
Members contributions included illus-

trated talks by members, upon their

return from private excursions to Broken
Hill, and Lightning Ridge Opal Fields.

As usual, our field excursions conti-

nued to be both friendly and rewarding.

In addition to our monthly excursions,

two weekend excursions were held

during the year. The first being to Stawell,

as guests of the Stawell F.N.C; and the

second, to the old Gold Field areas of

Dunolly and surrounding districts.

Exhibits continue to be an important

part of our meetings with many fine

examples being shown and discussed

throughout the year.

A syllabus covering both group meet-

ings and excursions has been prepared

for 1967, and with interest and fellow-

ship at such a high level, we look for-

ward to another rewarding year.

Marine Biology and Entomology Group
Annual Report 1966

Attendance at these Group meetings

is rising yearly. The average for 1966
was twenty members, an increase of

three over 1965.

This year we were fortunate in having
seven guest speakers. In a group such

as this, which combines two branches
of natural history, viz. Marine Biology
and Entomology, we try as far as pos-

sible to alternate speakers in these two
subjects. Of our seven guest speakers,

three have spoken on Marine Biology,

and four on Entomology; and we hope
that we will be able to maintain this

average again this year.

On evenings, other than members'
nights, when we have not had a guest

speaker, someone from our group has
given us an interesting talk, often sup-
ported by projection of 35 mm. colour
slides, on some aspect of nature.

We make exhibits a feature of our
meetings, and these have been up to

their usual high standard, both in quality,

and variety.

In conclusion, we look forward to

an interesting and instructive year.
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Report of the Microscopical Group
for 1966

The year has been one with slight im-
provement in monthly attendances; the
average being over 20 members per
meeting. A few new members have joined

the group, although there was a slight

dropping away from monthly meetings of
some of the original members. One such
member was Mr. H. Barratt, who has
done outstanding work, both in the taxo-

nomy of, and the drawing of diatoms.
Many of his drawings are classics in

workmanship, done entirely without aids,

such as the 'camera lucida'. During the
year, Mr. E. Le Maistre resigned as

chairman, because of personal and busi-

ness responsibilities; but fortunately, he
has been able to maintain the series of
articles on "Pond Life" appearing in the
Victorian Naturalist. His post as chair-

man was taken by Mr. J. Daws.
Because the programme committee had

not held a meeting and arranged the

programme for the year well ahead, the

subjects for each meeting were usually

arranged at the last minute, often too late

to be announced in the magazine.
Two outside speakers were obtained:

Mr. H. Mueller of the firm of Carl Zeiss,

who gave a very detailed lecture on
"Phase Contrast Microscopy"; and Mr.
B. Hanger, of Burnley Horticultural

College, who gave a very interesting talk

on the use of radio-isotopes in the inves-

tigation of plant nutrition.

Members had a Saturday afternoon
excursion to Albert Park Lake, where
about 40 members and visitors took
active part, and collected a great amount
of specimen material. This was a great

success, as it brought about the meeting
of a great number of friends. Unfortuna-
tely, the press, who were invited along,
failed to arrive. The meeting on the fol-

lowing Wednesday was used to exhibit
specimens obtained from the outing.

During the year, there was one "Mem-
bers Night", and this, as always, gave
everybody a chance to talk about any
specimen that may particularly interest

them. One "Gadget Night" was held,
but microscopical accessories these days
are extremely difficult to come by, and
firms are no longer interested in manu-
facturing such things, although they are
the microscopist's "life blood"; so a
very large number of the exhibits were
home-made accessories, usually from
odd pieces of equipment obtained from
disposal stores.

Two evenings were used for the opera-
tion of micro-projectors, one to project
slides from the club library of marine
specimens, and the other, at which the
micro-projector had inserted in its optical

train, two polaroid discs, which made it

possible to project plane polarized light.

A great number of prepared crystal slides

were thus projected, with results both
startling and colourful.

Members gave talks and demonstra-
tions on "Instant slide making", and the

culturing of "micro-fungi, and cutting and
staining of paraffin sections"; and a

report of activities at this year's con-

gress of the Australian Society of Limno-
logy.

Finally, judging by the attendance and
the number of questions asked, the type

of evening most popular, was that on the

subject of slide making.

Field Naturalists Club of Victoria

F.N.C.V. General Meeting
February 13th, 1967

The Herbarium Hall was filled to over-

flowing, and the president, Mr. M. K.
Houghton, was in the chair. Mr. and
Mrs. E. S. Hanks became honorary mem-
bers automatically, after over forty years
continuous membership with the club.

Mr. Ros Garnet spoke in appreciation
of Mr. and Mrs. Hanks, who always
helped as a team, and to them, one
could always turn for help in excursions

and nature shows, when they gave as-

sistance in supplying necessities and in-

formation. Their interests were wide, in-

cluding birds and eucalypts especially.

Mr. Hanks was appointed to the Coun-
cil of the National Parks Association at

its beginning.

The president presented the Honorary
Members' Certificates to Mr. and Mrs.

Hanks.
In responding, Mr. Hanks recalled that

he joined the club when Mr. George
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Coghill, the father of the present Secre-

tary, Mr. E. H. Coghill, was the Presi-

dent, and who told him that outings were
one of the most valuable works of the
club. He spoke of the benefits he had
obtained from the club. Mrs. Hanks said

she had joined at the suggestion of Mr.
Vic Miller, and members of Nature Study
Groups under Dr. Leach. Club mem-
bership had helped them in travels all

over Australia. She thanked the club for
the pleasure they had in their long mem-
bership. The president said that the
council had unanimously agreed that
Miss M. Butchart should be elected to
Honorary membership, after 15 years as
Assistant Treasurer.

Mr. Hooke spoke of the great help
Miss Butchart had given the Treasurer,
in taking charge of subscriptions both at

meetings and especially between meetings,
where reminders and adjustments had to

be dealt with. He moved that Miss But-
chart be elected an Honorary member,
and Mr. H. Haase seconded the motion
which was carried with acclamation.

The Secretary announced the quarterly

meeting of the National Parks Associa-

tion at the Herbarium on 8th March,
when Mr. Alan Miller, from Tidal River
would speak.

He also announced a series of meetings
of the Native Plants Preservation So-
ciety, beginning on 21st February at the

C.A.E. rooms Mutual Buildings.

The subject for the evening was "West
of Alice" by Mr. J. H. Willis. Mr. Willis

said the trip, taken in July 1996, was
a team effort, as Mr. H. A. Morrison
took most of the slides, which he was
projecting while Mr. Willis was providing
the commentary.

The party travelled in a Land Rover
with a trailer, and in addition to Mr.
Willis and Mr. Morrison, included Mr.
G. C. Kennewell, Cliff Wood who, as

an artist, produced many sketches, and
Mr. Ron Burbury.

Although there had been a drought in

the centre for eight years, it broke in

May with rain, and that gave plants a
chance to be at their best in July, when
they travelled to a point 180 miles west
of "Alice" via winding routes. Permits
had to be obtained from Aboriginal
Welfare authorities.

Mr. Willis, by vivid description, and
with Mr. Morrison at the projector, took
the large and appreciative audience
through a wonderland, often trackless,

in the centre of Australia. Places visited

included Mt. Gillen, Ellery, Serpentine,

Ormiston and Glen Helen (Finke) gorges,

and the 4600 ft Mt. Sonder, with its three

great hummocks where rare and unnamed
plants were found. Red Bank Gorge,
which is only four or five feet wide in

places, goes half a mile through the
mountain. The Belt Range, Haast's Bluff

and Papunya native settlement, Mt.
Liebig—razor backed and 4270 ft. high,

and with 130 kinds of wild flowers,

Gosse's Bluff, Areyonga Aboriginal Settle-

ment, James Range, George Gill Range,
and King's Canyon, all were illustrated

graphically.

King's Canyon walls, banded with
yellow sepia and gold, are tiered with
Macrozamia and Ghost-gum, and many
rare plants. 140 kinds grow in the canyon.

At Talla Putta Gorge, in Mt. Palmer
Range, there was permanent water, and
the rock face was smothered with tro-

pical ferns.

The superb colour slides made the
description of the trip very real, and
altogether it was a most memorable
evening.

The President thanked Mr. Willis for

the address and Mr. Morrison for the

slides.

The exhibits from Mr. Willis included
pressed specimens of plants from the

trip to Central Australia:

StypheJia sp. (to be named)—the only
heath in Northern Territory and con-
fined to Mt. Sonder.

Rulingia magnifiora—Ilarara Ck.

Adiantiim hispidum—Talla Putta Springs.

Lindsaya ensifolia—Talla Putta Springs.

Gymnogramme reynoldsii (rare)—Mt.
Sonder.

Solanum quadriloculatum—Finke R.

Acacia spondylophylla (Curry Wattle)

—

Glen Ormiston Gorge.

Acacia minutifolia (smallest leaved wattle
in Australia)—Mt. Palmer Range.

Hibiscus intraterraneus—King's Canyon.

He also showed Powderpuff fungus
Podaxis pistillaris, used for facial adorn-
ment by Aborigines of Mt. Liebig area;

and Bat's Wing Coral-tree or Bean-tree
Erythrina vespertillo pods, and bright
red seeds.

Muscovite from Mt. Liebig, and bat
guano, from cliff ledges in King's Canyon,
were also displayed.

Mr. A. H. Morrison showed cones and
seeds of Desert oak Casumina decais-
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neana, and a growing plant of the

Plectranthus species, undescribed. This
was grown from cuttings taken from
George Gill Range. He also brought
aboriginal grinding stones from Bagot's
creek, small sandstone ones from George
Gill Range, Ironstone from Areyonga
aboriginal settlement, aboriginal artefacts

from Bagot's Creek, land snail shells

from near Areyonga, banded quartzite

from Finke River, and spotted jaspar

from near Mt. Willoughby.
Ian Taylor brought a specimen of

Acanthopegasus (see moth or sea

dragon).
Mr. A. J. Swaby showed Crinum

pedunciilatum from coastal swamps of

NSW and Queensland; and showed how
points on the sepals keep the flower to-

gether unopened, for protection in a

humid atmosphere.
Mr. H. Haase brought Beaufortia

sparsa (Gravel Bottle-brush) in flower.

Nineteen new members whose names
appear in the February Naturalist were
elected.

Botany Group Report

The first meeting for the year was held

at the Herbarium on Thursday 9th Fe-

bruary 1967, with sixteen members being

present. Mr. Rex Filson was the speaker,

giving an illustrated lecture entitled "A
Continental Garden"; the Continent being

Australia, and the Garden, our native

flora from all mainland states. As well

as the flora, there were many beautiful

settings for the flowers, with views of

mountains, waterfalls, rivers, and plains.

Mr. Filson showed a number of slides

of Ayer's Rock, in sequence from sunrise

to sunset. The change in colour of the

rock was captured so vividly in each
slide, that it gave us an excellent idea

of that marvellous phenomenom in the

wilderness.

The Group made a weekend excursion

to Mt. Baw Baw, from 28th to 30th

January; and combined with the Latrobe
Valley Group, staying at ski lodges at

Baw BaW Village. Several members also

camped. Miss Jean Galbraith was with
the Latrobe Valley Group, and together

we had a most rewarding weekend, iden-

tifying numerous plants that only grow
in the high mountain areas. Some of these

were Baw-Baw berry

—

Witsteinia vacci-

niaea; Silver daisies

—

Celmisia longifolia;

Large Billy Buttons

—

Helichrysum semi-
papposum; Tiny creeping Fan flower

—

Scaevola hookeri; and a tiny wild
cherry

—

Exocarpus nana.

Eighty or more different plants were
listed from Baw Baw, and on the return
trip.

Our next day excursion is to Cape
Schank, on Sunday 26th February. Cars
are to meet at Frankston at 10 a.m.

Geology Report 1st February, 1967

Thirty-two members and visitors at-

tended, with Mr. Dodds in the Chair.

Mr. Dodds reported that Mr. Kerry
Hammond had visited Rowallan Scout
Camp, where he lectured on Geology
and conducted an excursion in that area.

This has become an annual undertaking,

and it is hoped that it will continue. Mrs.
Salau spoke of the report {Emu Oct.

1966) on the discovery of fossil feathers

from claystones of Early Cretaceous age
at Koonwarra, Vic. These are the oldest

bird remains yet found in the Southern
Hemisphere, and are antedated only by
the Archaeopteryx remains, found in

rocks of late Jurassic age in Bavaria. A
proposal for this year's Nature Show
was put to members. This was agreed
upon in principle. The subject for the

evening was "Holiday Reminiscences".
Members gave accounts of visits to places

of geological interest, and slides were
shown, with specimens collected at the

places visited, being exhibited.

Exhibits

Miss Boardman. Quartzite, (Cambrian)
Cradle Mt. Reserve, Tas.; Porphyritic

Granite, East Coast; Pink Granite,

Coles Bay, Tas.; Syenite Porphyry,
Cygnet, Tas.; Limestone with Brachio-

pods, Hobart, Tas.; Bryazoa, Permian;
Fossilized Sandstone, Permian, from
Eaglehawk Neck, Tas.

Mr. Zirkler. Turquoise, Whitfield, Vic.

Mrs. Salau. Plumose Mica, Albury; Ada-
malite, Beechworth; Orthogneiss, Bar-

nawartha, Vic; Archeocyathinae (Pre-

Cambrian) Fhnders Ranges, SA.

Mr. Davidson. Geodes, Mexico; some
containing crystals of Haematite, others

with crystals of Quartz and Calcite.

Agate, Mexico.

Mr. Hammond. Native Copper, Mt. Isa.

Mr. Lee. Echinoids, (Lovenia) Beau-
maris; Echinoid, (Micraster) Early
Tertiary.

Mr. Mclnnes. Fossil Wood, San Remo;
Agates, Woolshed Creek, cut and po-

lished.

Mr. Love. Russian publications on Geo-
logy.
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Book Review

THE NATURAL HISTORY
OF PALMS

By E. J. Corner (Weidenfeld
and Nicolson)

For the palm starved Victorian pos-

sessing only one elusive palm Livistonia

australis, this is a valuable work on the

vast family of 227 genera and 2600
species.

The book begins with a review of the

general palm scene, claiming the palm
to be the most distinguished of all land
plants. Contrasts and comparisons with
some other trees are made.

There is a most interesting chapter on
palm pioneers, from the seventeenth cen-

tury on. A small point however, should
be corrected. Robert Brown (who named
Livistonia), did not come to Australia
with Sir Joseph Banks, but with Matthew
Flinders.

Separate chapters deal with each part
of the palm structure; the crown, with
its leaves and method of development in

many species; the trunk, root, and spine;

inflorescences; flowers; fruits; seed and
seedlings. There is a section on rattans
with a key to the genera of the rattans.

Palm geography and distribution, sug-
gesting their antiquity, are described with
accompanying maps.
The chapter on the evolution of palms

marshals arguments in favour of the

view, that palms through their ancestry
lead to the beginning of flowering plants,

both monocotyledons and dicotyledons.
This is in contrast to a view by some
other writers, that palms may have evol-

ved from Libaceous stock through part
of Agavales. The enigma of their ances-
tery is here studied intensely through
comparative anatomy and techniques of
development.

It is pointed out, that whereas palms
figure feebly in the background of pic-

tures of Mesozoic restorations, they
should be prominent. Of classifications,

the author indicates the need for research,

as uncertainties in accepted classifications

arise from lack of understanding.
The characteristics of nine subfamilies

are summarized, and a key to the sub-

families given. A simple key to the com-
moner fan palms, and one to the com-
moner pinnate leaved palms, include
fifty-three of the genera.

In an appendix, two hundred and
twenty-five genera are listed in alphabetic
order. The countries in which they
occur, the subfamily, the number of
species of each genus, and (where
known) the diploid chromosome number,
are given.

A useful glossary explains the meaning
of scientific terms, such as neoteny (oc-
curring many times) which might worry
the naturalist.

The book is generously illustrated with
many fine photographs of palms, and
with line drawings of details of struc-

tures including histology.

A very interesting feature is the des-

cription of the relation of various palms
to the animals that live with and depend
on them; especially the uses that various
communities of men have made of them,
and their contribution to the development
of civilizations. The writing is vivid, ar-

resting, and stimulates the imagination
of the student of natural history, although
the botanist could object to the taking of
liberties with the intentions of the D.N.A,
Codes, in the statement

—"A few palms
strive to avoid the ground on which
they must start. They elevate their stems
on stilt roots". The author's enthusiasm
for the nobility of palms is contagious,
as he writes of the historical Palmyra
multipurpose palm; of an African Raphia
with leaves seventy feet long, of rattan
stems five hundred and fifty-six feet long,
the two hundred feet Wax Palm of the
Andes, a talipot Corypha producing a
seventy feet fruiting pole ripening half
a million fruits, and the physiological
problem of getting massive quantities of
food so high, without the help of trans-
piration in the defoliated pole.

This is truly a treasure of a book, from
the Professor of Tropical Botany in the
University of Cambridge, with a wide ex-
perience amongst palms as Assistant
Director of the Gardens Department,
Straits Settlement (Singapore); and as
a U.N.E.S.C.O. Field Scientific Co-opera-
tion officer for Latin America. He was
also leader of a Royal Society expedition
to North Borneo, and of an expedition
to the Solomon Islands.
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F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETINGS
Monday, 13 March—^Annual Meeting. At the National Herbarium, The Domain,

South Yarra, commencing at 8 p.m. sharp.

1. Minutes of Annual Meeting of 14 March, 1966.

2. Annual Report.

3. Financial Report.

4. Incoming Officers and Council.

The following have been nominated:

President: Mr. L. Williams.

Vice-Presidents: Mr. A. J. H. Fairhall and Mr. T. Sault.

Secretary: Mr. Lee.

Assistant Secretary: Mr. R. Condron.

Treasurer: Mr. N. M. Taylor.

Editor: Mr. G. M. Ward.

Assistant Editor: Vacant.

Librarian: Mr. P. Kelly.

Assistant Librarian: Miss M. J. Lester.

Excursion Secretary: Miss M. Allender.

Council: Mr. E. R. Allan, Mr. B. Fuhrer, Mr. J. Ros Garnet, Mr. F. L.
Jeffs, Mr. A. Lewis, and Mr. D. Mclnnes.

5. Appointment of Auditors.

NATURE PHOTOGRAPHER

CAMERAS AND

SPECIAL EQUIPMENT FOR THE

259 COLLINS STREET, MELBOURNE
(Opposite Hotel Australia)

HERBERT SMALL'S — AT YOUR SERVICE FOR OVER 100 YEARS
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6. Announcements.

7. Subject for the Evening: "Mosses, Lichens, and Liverworts"—Photography

by Mr. F. Collett; Speaker, Mr. A. Swaby.

8. Election of Members.

(a) Ordinary
Mr. Christopher M. Atkinson, Flat 24, 64 Auburn Rd., Hawthorn E.2.

(Interest—Geology)
Mrs. Olive Duncan (No address given). (Interest—Geology and Botany)
Mr. Erwin B. Gottlieb, 15 Springvale Road, Springvale.

Miss Jean Grant, 8 Normanby Street, Oakleigh SE.ll.
(b) Joint

Mr. and Mrs. Graeme McCormack, Aspendale SI 3. (Interest—Botany and
Microscopy)

(c) Junior
Paul Anthony Harris, 30 Greenwood Street, Upwey (Interest—Geology).
Mr. Arthur W. Hall, 14 Kooringal Road, Upwey. (Interests—Ornithology,

Botany and Entomology)

9. Nature Notes and Exhibits.

10. General Business.

GROUP MEETINGS

(8 p.m. at National Herbarium, unless stated otherwise)

Wednesday, 15 March—Microscopical Group. Members' night. All interested in

microscopy are cordially invited along to this meeting, as it will be an excellent

opportunity to meet Mr. H. A. Dade of Benalla, who will be paying the group
a visit. Mr. Dade is the author of a number of publications, an authority on
Coprophagous fungi, is a past president of the Quekett Microscopical Club and
a Fellow of the Royal Microscopical Society.

Friday, 31 March—Hawthorn Junior F.N.C. meeting in Hawthorn Town Hall at

8 p.m.
—

"Fossils of Mornington", Mr. M. Harrison.

Monday, 3 April—^Marine Biology and Entomology. This group meets in Mr. Strong's

rooms in Parliament House at 8.00 p.m.—enter through private entrance at

south end of building.

Wednesday, 5 April—Geology Group.

Thursday, 6 April—Mammal Survey Group. This group meets in the Library
of the Fisheries and Wildlife Department, Flinders St. Extn., at 7.45 p.m.

Friday, 7 April—^Preston Junior F.N.C. meeting in Rechabite Hall, 251 High Street,

Preston, at 8.00 p.m.

Thursday, 13 April—^Botany Group.

F.N.C.V. EXCURSIONS

Sunday, 19 March—Bellarine Peninsula. The coach will leave Batman Avenue at

9.00 a.m. Fare $1.80. Bookings with Excursion Secretary. Bring two meals.

Sunday, 9 April—^Serendip Wildlife Research Station. Coach leaves Batman Avenue
at 9.00 a.m. Fare $1.60. Bring two meals. Note—^This excursion is on the
second Sunday in the month.

Saturday, 29th April-Sunday, 30 April—^A weekend excursion in conjunction with
the Latrobe Valley F.N.C. The party will leave on Saturday morning, and join

the L.V.F.N.C. in an excursion to the South Cascade Creek area. An overnight
stop in Yallourn will be made; and on Sunday, a visit will be made to the new
300 acre National Park in Foster's Gully, Yinnar. The fare will be $4.00; and
for the bus-party, dinner-bed-breakfast has been booked at the Yallourn Hotel at

a cost of $6.25 per person. Bring a picnic lunch for Saturday, and two meals for

Sunday.
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Field Naturalists Club of Victoria
Established 1880

OBJECTS: To stimulate interest in natural history and to preserve
and protect Australian fauna and flora.

Patron: His Excellency Major-General Sir Hohan Delacombe, k.b.e., c.b., d.s.o.

Key Office-Bearers, 1966
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Mr. M. K. Houghton
61 Winton Road, South Ashburton (25 1914)
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Victorian Naturalist is from January to December, 1967.
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Editorial

You have just turned the first page

of the one thousandth issue of the

Victorian Naturalist.

This is indeed a milestone in the

history of our magazine. To have

continued to be pubUshed for such a

period of time, due to the voluntary

efforts of club members in various

forms of office, is no mean feat. In

fact, for a publication of its type, the

Naturalist must hold a place in Aus-

tralian natural history that is, if not

unique, then bordering very closely

upon it.

For this reason therefore, it was

felt that some effort should be made

towards producing an issue with some

special feature to mark this event

—

hence the two-tone cover. Also, in

other pages of this issue, a history of

the Victorian Naturalist from 1884

to 1967 appears. This history has been

compiled from past copies of the

magazine, and from information

gleaned from several people connec-

ted with various branches of natural

history.

Now, having reached this milestone,

we look ahead; and in doing so, realize

that the foundation centenary of the

F.N.C.V. is not very many years

ahead. It is to be hoped that when

this time arrives, the status of our

wildlife will have improved, so that

we may still enjoy, in part at least,

some of the flora and fauna beauties

that were commonplace to our coun-

terparts, nearly a century ago.
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THE VrCTORIAN NATURALIST
1884 - 1967

The Naturalist was born in January

1884, and in the introduction, on
page one of the first issue, this state-

ment was made:

It is now three years since the Field

Naturalists' Club of Victoria was first

formed.
Hitherto the proceedings of the So-

ciety have appeared in the Southern
Science Record, published by Mr. J.

Wing, but it is now deemed time to

bring out a periodical of our own. It is

hoped that a larger field of usefulness

will thus be opened up, and that both
members and the public will gain by the

publication of a monthly record of work
and results, of original papers on Vic-
torian Botany and Zoology, and of cur-

rent notices of the occurrences and habi-

tats of interesting forms.
Lastly, the Club has decided to pre-

pare, and to publish in this Magazine,
scientific lists of the Victorian species

of animals and plants for the use of
collectors .... and as the services of
some of the most active practical natura-
lists in the colony have been secured, it

is confidently expected that the catalogues
will be of value in creating that exact
knowledge of scientific forms which will

facilitate more advanced Biological
Studies, . . . which must be of great
practical and material benefit to the com-
munity.

The first editor was A. H. S, Lucas,

M.A., B.Sc, F.G.S., and Volume 1,

No. 1 was a modest issue of eight

pages. In it were "Contributions to

the Phytography of Australia", by
Baron Ferd. von Mueller, K.C.M.G.,
M.D., Ph.D., F.R.S., "Entomology",

by Dr. T. P. Lucas, and the first of

a series of articles entitled "The Orchi-

deae of Victoria", by Charles French.

In the second issue, T. A. Forbes-

Leith and A. H. S. Lucas contributed

the first of the proposed scientific lists,

"Catalogue of the Fauna of Victoria.

Vertebrata. Mammalia", and in later

issues there were "Class II. Aves

—

Birds", by T. A. Forbes-Leith and
A. J. Campbell, as well as "Reptilia",

by D. LeSouef.

Volume 1 comprised 188 pages. It

ran on to sixteen parts, concluding in

April 1885, and succeeding volumes
began in May and terminated the fol-

lowing April. This situation pertained

until very recently, when Volume 82
was concluded (with eight parts only)

in December 1965. Now the currency

of volumes coincides with the calendar

years.

In Volumes 1 and 2 there was a

series of articles by F. Reader, on
"The Phanerogamous Plants of Stud-

ley Park, Kew, near Melbourne", and
this was followed in later years by
Reader's "Contributions to the Flora

of Victoria", which ran to eleven parts.

Rev. W. Woolls, Ph.D., F.L.S. was
another noted writer of botanical ar-

ticles in those earliest years.

In Volume 2, A. J. Campbell began

a series on "Oology of Australian

Birds", and, in Volume 3, Mueller

contributed his "Descriptions of New
Australian Plants", in seven parts.

Numbers 1 and 2 of Volume 6 con-

tained a lengthy article entitled "Trip

to Croajingolong", by Professor Bald-

win Spencer and C. French, F.L.S.

This included the first pictorial illustra-

tions to appear in the Naturalist; they

comprised five plates depicting draw-

ings of Cabbage-tree Palms, Humea,
Waratah and the Ellery Rock.
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The first high standard reproduction

is found in Volume 7. It is the il-

lustration of a new species of shell,

Conus segravei, and though the pic-

ture itself is only about 2 x H inches,

a full page is devoted to it. The author

was J. H. Gatliff, who wrote a num-
ber of items on conchology for early

volumes of the Naturalist.

Two woodcuts were used in Volume
8, and some well processed line blocks

appeared in Volume 9; but there were
usually no illustrations at all in those

early issues of the journal.

In 1893, Mr. F. G. A. Barnard be-

came editor, and he was to occupy
that office for a third of a century.

Volumes 10 and 11 (1893-95)

contain a few photographic reproduc-

tions acknowledged to "Crisp Photo"

Process, and by about 1900 plates

bore the label, "Half-tone by Triumph
Engraving Co."

Until the turn of the century, when
The Emu came into being, the Natural-

ist served as a major medium for the

publication of ornithological matter.

The main contributors in this field,

besides A. J. Campbell, were G. A.
Keartland, A. J. North and Robert
Hall.

Geological works appeared from the

pens of T. S. Hall and G. B. Pritchard.

Frederick Chapman wrote on palaeon-

tological subjects, and H. T. Tisdall

dealt with cryptogamic plants. Dudley
LeSouef and Joseph Gabriel each
produced lengthy reports of general

natural history of various parts of

Australia, and J. A. Kershaw pub-

lished a number of entomological

articles.

The first era of the Victorian Natu-
ralist terminated in April 1925. In

the issue for that month—the last of

Volume 41—it is reported that "The
Chairman read a letter received by
the Committee from the Hon. Editor,

Mr. F. G. A. Barnard, tendering his

resignation of the position, which he

April, 1967

had held continuously for a period

of thirty-two years".

Barnard had edited some 6000
pages of the Naturalist as well as con-

tributing a number of major items.

In particular there were his historical

papers dealing with the travels of scien-

tists such as Baron von Mueller and
Dr. George Neumayer.

Charles Barrett assumed the editor-

ship in May 1925, and in the first

issue of Volume 42 he made these

comments

:

With the authority of the Committee,
I propose to make some changes in our
journal.

Notes from field and the study are

desired, to fill several pages of each
issue. Country members, especially, are

invited to contribute from their stores

of natural history knowledge.

But a dozen more pages at least would
be needed. . . .

If funds permit, our journal will be
more freely illustrated.

At the same time, the new editor

paid this tribute to his predecessor:

The Victorian Naturalist, under Mr.
Barnard's care, has not only become one
of the leading publications of its class

in the Commonwealth, it compares fa-

vourably with field journals issued over-
seas.

Of the first forty-one volumes of the

Naturalist, only nine had exceeded

200 pages, and none had reached 250
pages. Each of Barrett's first four

volumes (42 to 45) exceeded 300
pages, with Volume 43 running to

364 pages. These records were to

remain unsurpassed until the present

decade, after the introduction of the

present-day format of the journal.

Besides increasing the size of the

Naturalist, Barrett put his other ideas

into effect. "Notes from Field and
Study" became a feature of each issue,

and illustrations became the rule

rather than the exception. The jour-

nal's first colour plate appeared in

September 1926; it was a group of
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native orchids painted by W. H.

Nicholls. And amongst the half-tone

plates that were published about that

time were some for which Charles

Barrett will always be remembered,

for example his "Young Major Mit-

chell Cockatoo", "Bearded Dragon or

Jew Lizard" and "Kookaburra".

In January 1928, the Club badge,

depicting the correa, replaced the

shell emblem on the cover of the

Naturalist, and this remains to the pre-

sent, though it was shifted to the

"Contents" page with the change of

format in May 1959.

Although E. E. Pescott commenced
his series "Orchids of Victoria" in

1916, it was in the mid-1920s that

the Naturalist's orchid era really be-

gan. W. H. Nicholls published his first

article in December 1925, and H. M.
R. Rupp began his contributions to

the journal in June 1926. Over the

ensuing 25 or 30 years, Nicholls and

Rupp between them maintained the

Naturalist as the leading medium for

publication of taxonomic work on

Australian orchids.

In 1927, Edith Coleman, David
Fleay and Tarlton Rayment each con-

tributed their first articles to the

Naturalist. Mrs. Coleman's studies on a

wide range of subjects, and Rayment's

in the field of entomology, were fea-

tures of the journal for the next few

decades. Fleay's numerous articles, on
mammals, birds, reptiles and other

animal life, still continue.

The Naturalist was set back con-

siderably by the depression of the

early 1930s. It recovered somewhat
afterwards, but for the next twenty-

five years the volumes averaged only

a little over 200 pages each.

Charles Barrett relinquished the

editorship in July 1939. Alex. H.

Chisholm held the position for the

next nine years, to be succeeded in

turn by J. H. Willis (in July 1948),

Ina M. Watson (March 1951), N. A.

Wakefield (January 1953), A. B.

Court (May 1957), N. A. Wakefield

again (May 1958), J. R. Hudson
(April 1964) and G. M. Ward (April

1966).

From about 1920 to the early 1930s,

H. B. Williamson used the Natural-

ist for some major contributions to

Victorian botany. These included his

series on "Ferns of Victoria", as well

as "Lilies of Victoria" and "Aquatic

Plants of Victoria". About the same
period, A. J. Tadgell wrote on the

State's alpine vegetation.

Notable contributions in other

fields in the 1930s included Frederick

Chapman's palaeontological works,

S. R. Mitchell's ethnology, and Char-

les Daley's historical articles.

The first of Willis's works in the

Naturalist was a series of papers on
fungi, beginning in April 1934. From
then to the present he has contributed

many articles on a diversity of sub-

jects, with special attention to the

taxonomy of mosses and flowering

plants. N. A. Wakefield wrote articles

on the taxonomy of Victorian ferns

from November 1939 onward, and
during the 1950s, on the systematics

of flowering plants.

During the 1950s, the Naturalist

declined in size and in the general in-

terest of much of its content. Volumes
68 to 75 averaged less than 200 pages

each, and one of them was only 160

pages. That was a state of affairs that

had not occurred since the early 1920s.

Besides, the material being published

contained a preponderance of taxono-

mic botany and entomology that was

read only by a few specialists.

The second era of the Victorian Na-
turalist, as the magazine that Charles

Barrett established, terminated with

the completion of Volume 75, in April

1959.

With the beginning of Volume 76,

in May 1959, the format was com-
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pletely changed, and, in explanation,

this editorial comment appeared:

The scientists are no longer the pro-

minent members of the F.N.C.V., and
a number of more recently established

journals provide medium for publication

of their researches. Vital objects of the

Club are now stated to be the stimulation

of interest in natural history and the

conservation of our fauna and flora.

It has been decided that a major step

towards the achievement of these aims
can be made by placing a popular nature
magazine in the hands of those who have
a general, but not necessarily specialized,

interest in the natural phenomena round
about them.

The new format is that which is

used at present. Innovations included

larger issues, a pictorial cover, two
narrow columns of letterpress per

page, higher quality paper for better

photographic reproductions, and the

"bleeding" of illustrations to the edges

of the pages.

Features were introduced such as

"Along the By-ways with the Editor",

"Australian Wattles" by Jean Gal-

braith, and "Antarctic Wildlife" by
John Bechervaise.

More recently, it has been possible

to add some further features of gene-

ral interest. Among these are "Diver's

Diary" by Jeanette Watson, "Under
the Microscope" by Eric LeMaistre,

and a series entitled "Close to Nature",

devoted to the general study of insects

found in the home garden.

During the eight years' currency of

the Naturalist in its present format,

the average volume size has been

slightly more than the 364-page record

established with Volume 43. Material

of popular appeal appears in it along-

side papers of scientific importance.

In the latter category there have been

three items on land-forms and vegeta-

tion of the Gippsland Lakes by E. F.

C. Bird, and a number of articles on
mammals by Fleay, Wakefield and
others. The popularity of the Natural-

ist in its present form is indicated by
the number that are printed now

—

1250 copies per month as compared
with 650 ten years ago.

With the completion of this thou-

sandth issue the Victorian Naturalist

has reached a total of 18,776 pages,

exclusive of supplements!

At present, most of each month's

issues go to club members, schools,

libraries and scientific institutions

throughout Australia, but some copies

go to overseas establishments and pri-

vate subscribers in various parts of the

world. The countries to which the

Naturalist goes include Great Britain,

France, Germany, U.S.S.R., India,

China, Japan, Canada, and United

States of America.
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First Record of a Pelagic Eolid from Victoria

On the basis of a single specimen,

the pelagic eolidacean nudibranch

Fiona pinnata (Eschscholtz, 1831;

Eolidacea, Acleioprocta, Fionidae) is

recorded for the first time from Vic-

toria. It was collected at Kilcunda on
30 December 1965 from among the

goose-barnacle, Lepas, growing on a

piece of driftwood washed on to the

shore. The collector, Mr. Peter Laird

of Boronia, has donated the specimen

to the National Museum of Victoria,

Melbourne, where it is registered as

F26,565.

Fiona is a monotypic genus ranging

throughout the tropical to cool-

temperate seas of the world. Its most
outstanding feature is the branchial

fold that projects from the larger

cerata along each side of the back. In

Figure 1, the branchial folds are visible

as wavy lines on the upper surface cf

the cerata. Other than goose-barnacles,

the species lives on, and eats the

Siphonophore, Velella. Egg masses,

as in the present instance, are generally

By Robert Burn

found attached to the drift object upon
which the Fiona specimens live.

Fiona is well known among the

pelagic fauna washed ashore in New
South Wales (Bennett, 1966). It is

also listed from New Zealand (Powell,

1957: 115).

Over 70 years ago, Hedley (1895:

199) recorded another pelagic nudi-

branch, Scyllaea pelagica Linne (1758;

Dendronotacea, Scyllaeidae) for the

first time from Victoria. His examined

specimen was collected (probably

dredged), by J. Bracebridge Wilson

in Port Phillip Bay, and belonged to

the Biological Laboratory of Mel-

bourne University, where it is possibly

preserved to this day. No other record

of this species is known to the writer.

In May 1965, a single specimen of

S. pelagica was taken in a six inch

diameter strainer, swept through

brown seaweed growing in a large

shallow pool at the Ocean Beach Reef,

Figure 1.

Dorsal view (

Fiona pinnata.

Photo: I. Bennett.
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Photo: I. Bennett.

Figure 2. Small Fiona pinnata crawling among and eating the extended cirri of

the goose-barnacle, Lcpas.

Flinders. Both the collector, the late

Mr. Tom Crawford, and the writer,

noted that the live animal was identi-

cal in colour to the seaweed. It is now
in the National Museum of Victoria,

registered as F26,566.

Unlike the eolid Fiona, this species

has a spindle-shaped body from which

extend two dorsal pairs of rounded

fleshy dorsal lobes. Small gill tufts

stand on the inner face of the lobes.

Scyllaea generally clings to floating

seaweeds where it feeds upon hydroids;

sometimes it swims in the open sea. lis

occurrence in coastal waters is un-

usual.

S. pelagica is also recorded from
Western Australia and South Australia

(Basedow and Hedley, 1905: 138;.

The same authors published coloured

figures of slugs from the latter loca-

lity (pi. 9, figs. 1-2). The present Vic-

torian specimen is the southernmost

record of the species (Marcus, 1961-

148).

The writer is indebted to Miss

Isobel Bennett, Department of Zoo-
logy, University of Sydney, for the

two accompanying photographs.
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VICTORIAN ORCHIDS-No. 9

By C. E. Gray

Flying Ducks.

Of all the fancied resemblances at-

tributed to orchids, I think the quain-

test, and possibly the best, must be the

flying ducks. These small flowers,

poised so precariously on their slender

stem supports, make me feel they may
really take flight at any moment.

There are three species of Caleana,

for this is the generic name, in Vic-

toria: the Large Duck-orchid C.

major, the Small Duck-orchid C.

minor, and the Spectral Duck-orchid

C. sullivanii. None is common, though

the first is quite widespread, usually

in dry open forest country. The Small

Duck favours damp sandy heathland,

while the Spectral Duck is known only

from the Grampians area.

Caleana have an inverted flower,

which brings the labellum uppermost,

to form the head and neck of the bird.

The "body" is formed by the column.

This has very large side lobes, creat-
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ing a hollow space. With Caleana

major and Caleana minor, should an

insect alight on the tip of the labellum,

the "head" bends against the strap-like

neck. This in turn flicks forward car-

rying the visitor into the hollow

"body". As the head fits neatly into

the opening, the only point of exit is

past the anther at the tail end. Caleana

sullivanii has a fixed labellum and no

apparent anther. The other flower seg-

ments are inconspicuous, the lateral

sepals turning back in C. major like

tiny wings, and forward in C. minor.

Caleana major, as the name sug-

gests, is larger than the other mem-
bers, and may have quite a long

flowering stem with a number of

flowers. These are wholly dark reddish-

brown. The labellum is smooth. The
leaves are purplish and about i" wide.

Caleana minor is smaller, with fewer

flowers, shorter stem and narrower

leaves. The labellum is dark-coloured

and covered with many glands, giving

it a very pimply appearance. The re-

mainder of the flower is a greenish or

pale brown colour. Late Spring and

early Summer is the flowering season.

F.N.C.V. Publications Available for Purchase

FERNS OF VICTORIA AND TASMANIA, by N. A. Wakefield.

The 116 species known and described, and illustrated by line drawings, and
30 photographs. Price 75c.

VICTORIAN TOADSTOOLS AND MUSHROOMS, by J. H. Willis.

This describes 120 toadstool species and many other fungi. There are four
coloured plates and 31 other illustrations. New edition. Price 90c.

THE VEGETATION OF WYFERFELD NATIONAL PARK, by J. R. Garnet.

Coloured frontispiece, 23 half tone, 100 line drawings of plants and a map.
Price $1.50.

Address orders and inquiries to Sales Officer, F.N.C.V., National Herbarium,
South Yarra, Victoria.

Payments should include postage (4c on single copy).

Correction to New Members List in Vic. Nat. 84, 3; March 1967

—

Ordinary: Mr. Arthur W. Hall, 14 Kooringal Road, Upwey.
Mr. Dunne, 6 McLaren Street, Upwey.

Junior: Paul Anthony Harris, 12 years. 30 Greenwood Street, Pascoe Vale.
(Interests—Geology, Microscopy)

Subscriptions Now Due

Membership fees and subscriptions to the Naturalist for the year 1967 were due
for renewal by January 1. If you will not be paying your fees at one of the forth-
coming general meetings, please remit them by post. Receipts will not be sent for
payments by cheque unless requested.

This procedure will save office-bearers time, and expense, in sending out reminder
notices.
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Readers'^ Nature Notes and Queries

These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

Further news of the Bower-birds at Tyers

Continuing her Bower-bird notes,

Miss Jean Galbraith writes

—

Shortly after writing the notes on
Bower-birds last July (October Bush
Brushes), I was away for a month (26
August-26 September), and a letter from
my sister-in-law told me of the discovery
of a completed bower on an overgrown
garden path. It was found two days after

I left, and was described as "just like the
pictures of bowers, with thick walls and
floor of very thin sticks. The walls were
about one foot high and 9 ins. apart, and
the floor was decorated with blue rosella

feathers, with an arrangement of violets,

picked without stems, in front."

The birds left, as usual, in mid-spring

—

about a week before I returned—and
heavy rain left the bower rather
bedraggled. When I saw it the violets had
gone, but there were several limp clus-

ters of Scilla nutans and Grape Hyacinths,
and several blue rosella feathers scattered
about, and some blue wool, a piece of
blue knitting needle, and a scrap of blue
plastic in the bower.

I have no doubt it was built by the
bird I described as "the largest and fat-

test". He it was who would posture and
display and toy with fuchsia bark, and
soon after the note was written, I noticed
a ring of blue feathers making a narrow
circle round each eye—although he had
no other blue feathers. The bower was
built mainly of thin fuchsia twigs. A
fellow-member of the Latrobe Valley
F.N.C. watched the big bird "playing"
at the bower.

Large-billed Scrub-wrens

From Mrs. Ellen Lyndon of Leon-

gatha, Victoria, come these notes.

Leafing through back numbers of the
Victorian Naturalist recently in search of
some particular information, I came
across Mr. Wakefield's paper on the

Large-billed Scrub-wren in Victoria, (75.

Jan. '59). It brought to mind an observ-
ation of my own in early January of last

year.

We were camped on the Wellington
River above Licola, and had made a day
trip into the high country in the direction

of Mt. Useful, marked on the map as

Connor's Plains. In contrast to the harsh
dry country of the Wellington, this is

wet rainforest, and to me of far greater

interest and appeal. We stopped for lunch
by a roadside hut on a thickly forested
ridge, which gave extensive views when
there was sufficient break in the trees.

While walking onwards after lunch, I

was severely scolded by small wrens from
the fastnesses of a dense gully on the
upper side of the road. I forced my way
through the undergrowth and climbed on
to a mossy log, and called the birds up
to see what they might be. I was elated
when they proved to be Large-billed
Scrub-wrens. Their indignation at the
presence of a stranger, brought three
birds sometimes to within four feet of
where I sat, and I was able to observe
them closely, and had no doubt as to their

identity. I had known these birds years
before in the Dandenong Ranges. They
acted much as do the White-browed
Scrub-wrens in similar circumstances, but
they kept to a higher level in the scrub,

and came into the open more than do
their more domesticated cousins of
country gardens.

On the same day, and the same road,

but at a somewhat lower elevation, an
Olive Whistler was calling in dense bush.
I was able to bring it up fairly closely.

This spring, near Darlimurla in South
Gippsland, the same species sat within

ten feet of my head, and made the forest

ring with his sweet and haunting calls;

which are surprisingly loud at close

quarters. To really observe the birds ot
the bush, I feel it is necessary to be
alone, however desirable it may be to

have witnesses to verify one's observ-

ations.
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close to nature
Can you imagine yourself devouring

a whole leg of lamb in fifteen minutes?

I doubt that even the most ravenous

gourmand could manage this; yet this

is the equivalent of what I saw take

place two or three weeks ago.

While working in the garden, I was
conscious of the large number of bees

about—particularly around the Gravel

Bottle-brush {Beaufortia sparsa) . (In-

cidentally, since ceasing to use organic

phosphate garden-sprays some three

years ago, the number of bees has in-

creased considerably; a point, I think,

which is rather significant.)

As I looked more closely among
the branches of the shrub, my eyes

focussed on a common green praying

mantis, standing upright amongst the

small leaves. At this particular mo-
ment, the mantis was virtually at rest;

the only movement being of its re-

markable triangular shaped head, two
angles of which are taken up by the

very efficient compound eyes. Its head
moved in harmony with the path of

approach of an unwary bee, or to

obtain a better view of me as I leaned

closer.

I left the mantis temporarily, won-
dering whether bees were included in

the diet of these insects. On my return,

I found that they most certainly were,

for the mantis had apparently only

just captured a bee, which was secure-

ly impaled and held by the folded fore-

legs.

I think there is no more vivid illus-

tration of the macabre side of nature,

as when this relentless hunter is seen

devouring an insect which still lives.

The apparent relish with which it

chews and gulps large lumps of the

unfortunate prey, pausing only to

toss away wings and the harder parts

of the victim, appears almost revolt-

ing; yet in this world of insects, it is

merely part of a set pattern of beha-

vior.

Much has been written about the

mantids, therefore, in these pages,

only the more interesting features to

be observed will be mentioned.

The praying mantis belongs to the

same order as do the cockroaches,

crickets, grasshoppers, locusts, and
stick-insects. These all belong to the

Orthoptera*

—

orthos referring to

"straight", and pteron to "wing"—be-

cause each of those mentioned has

straight, or narrow forewings.

The forelegs of the mantis (rapto-

rial claws), are among the most spe-

cialized of all insect limbs. When they

are folded, very little indication is

given of the vicious spines which are

arrayed on these legs. But when un-

folded, the picture is very different.

A row of spines on the third section

of the leg, run the length of a longi-

tudinal ridge; while on the second
section, a corresponding longitudinal

groove appears, with a row of spines

along the raised edges of the groove.

These rows of spines, when the legs

are folded, fit one row between the

other two; so that any insect taken

by the mantis is impaled from above
and below, twice over—once with each
foreleg. On the inner surface of the

second section of these legs of this

particular species, appears a spot of a

beautiful blue-green colour. This is

quite easily seen when the forelegs are

extended.

When the mantis launches its strike,

* Some authorities divide this grovip of in-
sects into three orders, placing the cockroaches
and mantids into the order Dictyoptera; and
further dividing these into two distinct sub-
orders, Blattodea and Mantodea respectively.
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the direction cannot be changed. This

is rather Hke the movement of the

arm of a tennis player when perform-

ing a service; and since the mantis is

successful in about 80% of its strikes,

there must be a fairly efficient com-
puting arrangement between eyes and
foreleg muscles.

^

The male and female mantis differ

a little in appearance. The female has

a larger abdomen, particularly during

the summer months, and she has much
less efficient wings. The male is more
slender in build, and quite often suffers

the same fate as male spiders, during

courtship. In fact, observations have
been noted, where in his headlong ap-

proach toward the female, the male
has been captured and beheaded.-

However, so powerful are the par-

ticular nerve arrangements stimulating

this mating behavior, that the decapi-

tated male's body is brought to a po-

sition clear of the female's mandibles,

and mating is completed.

The reader is probably familiar with

the egg capsule of the mantis, and has

seen it as a hard, multi-celled nut-

shaped object, quite often attached to

the rail of a paling fence. This is de-

posited as a frothy mass from the end

of the female's abdomen, and hardens

quite quickly on being exposed to the

air. An egg is placed in each cell, and

on hatching, a miniature replica of the

parents emerges—swaying to right and

left on spindly legs. As the insect

grows, it undergoes a series of moults;

until, with the final moult, the insect

bears its wings. The cast skin is of a

milky-white appearance, and may
sometimes be seen attached by one

leg, hanging from a twig of the plant

on which the mantis is living.

The particular mantis described, is

actually an introduced species, but

because of its early introduction into

Nerve Cells and Insect Behavior, p. 136.
- Nerve Cells and Insect Behavior, p. 164.

Australia, it has become quite esta-

blished, and is accepted as a regular

member of the Australian insect po-

pulation. As a matter of fact, Austra-

lia has about eighty native species be-

longing to the mantid family, but a

great number of these are not often

seen, due to either their small size,

or their bushland habitat.

A number of biological experiments

have been carried out with mantises,

and they make rather interesting

reading. The appropriate reference

may be found under the heading "For
further reading", at the conclusion of

this article.

A great deal of interesting study

can be made if mantises are kept

in an observation box; particularly if

an egg capsule can be found which still

contains the unhatched young. One
precaution which you should take

however, is the secure covering of the

container, while still allowing for air

holes. Otherwise, overnight hatching

may result in the tiny mantises appear-

ing all over the loungeroom ceiling

next morning; for it seems one of the

inherent characteristics of the mantis,

on being liberated, to climb to the

highest position possible.

FOR FURTHER READING

Child, J., 1960. Australian Insects, Peri-

winkle Press, N.S.W.
Leach, J. A., Australian N^ature Studies,

Macmillan and Co., Melb.
McKeown, Kieth C, 1942. Australian

Insects, Roy. Zool. See, N.S.W.
, Insect Wonders of Australia,

Angus and Robertson, Sydney.

Morrison, P. C. Along the Track with

Crosbie Morrison, (A selection of his

Nature Talks by Lucy Crosbie Morri-
son), Whitcombe and Tombs, Mel-
bourne.

Riek, Edgar, 1963. Insects of Australia,

Jacaranda Press, Brisbane.

Roeder, Kenneth, D. Nerve Cells and
Insect Behavior. Harvard University

Press.
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Book Review

YOUR AUSTRALIAN GARDEN
No. 3 Mat and Ground Cover Plants

Published by the David G. Stead

Memorial Wildlife Research Found-
ation of Australia.

Price 45c

This booklet keeps up the high standard
set in booklets No. 1 and No. 2 of the

same series. The series of course, is

designed to promote the growing of native

plants in gardens, and is the combined
effort of a number of members of the

Foundation and their friends.

To the average gardener, mat plants

belong to a group with a very limited

selection; but this publication dispels

such ignorance, for it contains more than

one hundred and fifty species of low-
growing and ground-covering natives.

A description of the habit of growth
in its natural environment, together with
flower color, and treatment in home
gardens (where known), is given with
each species.

A surprise to many may be the in-

clusion of Acacias and Banksias among
ground-cover plants, but there are quite

a few.

Certainly, you should add this booklet
to No. 1 and No. 2, and it may be ob-
tained through the Secretary, Box 4840,
G.P.O., Sydney, N.S.W.

—G.M.W.

Correction to Vict. Nat. 84: 52 (Feb. 1967)

("List of rare plants of the Whipstick")

The statement, line 6 from bottom of page, that Westringia crassifolia was "named
by Dr. Melville of Kew, who raised it to specific rank" is quite erroneous.
W. crassifolia was described as a new species by Mr. N. A. Wakefield in Vict. Nat.
73: 187 (Mar. 1957)—based on material collected by John Kellam in Sept. 1956.

Also, in the same article, some of the plants listed as belonging to the Whipstick
area, may also be found in other areas around Bendigo.

CAMERAS AND
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NATURE PHOTOGRAPHER
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Radiocarbon dates from Narrandera,

New South Wales, Australia

By Edmund D. Gill* and F. N. Bethune

Twenty feet from the Murrumbidgee River at Narrandera, N.S.W., a twelve

inch percussion bore was sunk for water (Fig. 1). The log of the bore was
follows

:

LiTHOLOGY Thickness From To

Grey clay 5 ft. 0 ft. 5

Brown clay 2 5 7

Yellow and brown sandy clay . . 20 7 27

Grey sand and quartz pebbles . . 5 27 32

Yellow sand and gravel . . 7 32 39

Grey sand and gravel 4 39 43

Sand and gravel with blue clay . . 14 43 57

Blue clay . . 2 57 59

Heavy grey gravel with quartz pebbles up to 2

diameter 21 59 80

12 80 92

Brown clay 2 92 94

Puggy brown sand and clay 17 94 111

Brown silty clay 6 111 117
ciltv r'lriAT'JJlUC ollLj K^ldy 5 117 122

IJLVJVVLl JdLlKl Willi Willie V^Udl IZi JJCUUlCo
*-^t'

^

diameter 9 122 131

Fine puggy sand and clay 4 131 135

Coarse brown sand 8 135 143

Stiff blue clay 6 143 149

Puggy brown sand and clay 1 149 150

Blue silty clay 2 150 152

Blue sand 1 152 153

Blue silty clay 2 153 155

Fine grey sand with some coarse pebbles 3 155 158

Coarse grey sand 19 158 177

Fine grey sand 4 177 181

Coarse grey sand 11 181 192

Dark grey clay at Static water level 16 ft. below the

surface 192

The quickly changing lithology, the great range of grain size, and the

alternating oxidized and unoxidized rocks are what may be expected in a

fluviatile environment on a rapidly sinking terrain.

* National Museum of Victoria, Melbourne.
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TOWN OF N A R R A N D E R A

Locality Plan of Bore Site.

Fossil wood
In this bore, numerous pieces of

humified wood were obtained from
between 158 and 192 feet. Because of

the casing methods used, there is no
doubt that the pieces came from those

beds. Examination of the wood by
Mr. H. D. Ingle of C.S.I.R.O. Division

of Forest Products, yielded no inform-

ation on the species of trees that pro-

vided the wood, as the structures were

too collapsed for identification. How-
ever, from the arrangement of the

medullary rays, he considered the

wood to be eucalypt. The genus

Eucalyptus is characteristic of Quater-

nary and Pliocene floras in Victoria,

but is very rare indeed before that

time (Gill, 1957 a, b, 1964, fig. 8).

A sample of the wood fragments was
sent to Professor Kunihiko Kigoshi of

Gakushuin University in Japan, who
dated one portion as beyond the range

of the method (>33,000 B.P.), but

another portion of the same sample

gave a radiocarbon date 32,000
+ 1200 years B.P. (Gak-843). It is

thus likely that the strata between 158

and 192 feet in the above bore, span

the upper limit of radiocarbon dating

as carried out by Professor Kigoshi

(i.e. without using enrichment tech-

niques). The sample was taken from
too great a stratigraphic thickness, but

in this instance, nothing could be

done about it. Further samples are

being taken from other bores, limiting

the stratigraphic thickness as far as

possible, then by radiocarbon dating,

seeking to establish the mean rate of

sedimentation in various parts of the

Murray Basin.

Associated with the wood samples

dated, was a sample of matrix ce-

mented with pyrite. The sediment was

a coarse siliceous sand, poorly sorted,
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and with both rounded and angular

grains, the latter being much more

common—a fluviatile lithology. The

trees that yielded the fossil wood thus

grew on the flood plain of the ancestral

Murrumbidgee River.

Murray Basin Sedimentation

The Murray Basin is a major struc-

tural feature of Australia, consisting

of a complicated sunkland of over

100,000 square miles in extent. The in-

filling sediments are of Mesozoic and

Cainozoic age, movements having con-

tinued over this long period. Tectonic

movements are still continuing, and

this radiocarbon dating (along with

others in process) are intended to

commence measuring the rate of mo-
vement in various places. A lateritic

profile of Lower Pliocene age (Gill,

1964) called the Timboon Terrain, is

found at the surface in many places

in the Murray Basin. In other places,

successively younger terrains occur

(Butler 1959 and references, Church-

ward 1963 and references. Rowan
and Downes 1963, Gill 1966).

If the humified wood from the Nar-

randera bore is taken as coming from
the average depth of 175 feet, and the

period of subsequent sedimentation is

taken as 32,000 years, then the average

rate of sedimentation is about one foot

per 180 years. At Psyche Bend near

Mildura, fossil wood was obtained

reliably from a depth of 35 feet, and

dated by radiocarbon as 5400 years

B.P. (NZ-196), giving a sedimentation

rate of about one foot per 154 years.

It would be valuable to have a net of

such dated sedimentation rates over

the basin. Among other things, it

would throw light on current tectonic

movements, and assist understanding

of the present terrain.
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Field Naturalists Club of Victoria

Annual General Meeting

13 March, 1967

About 100 members attended the An-
nual Meeting, with Mr. M. K. Houghton
in the chair. No doubt the Labor Day
holiday had some effect on the numbers
present.

The meeting opened on a sad note,

with the news that Mr. Arthur Webb had
passed away on the morning of this very

meeting. Mr. Swaby spoke about Mr.
Webb, who had been an active member
since 1955. He was always prepared to

help with the Nature Show, and any other

club activities. He was connected with,

and was highly respected by. the Boy
Scout movement, and will be missed
greatly from both organizations. The
sympathy of the members at the meeting
was shown by a tribute in silence.

The minutes of the Annual Meeting
of 14 March 1966, were taken as read,

and accepted on the motion of Mr.
Woolard and Mr. J. Strong.

Miss M. Butchart was presented with

an Honorary Member's Certificate, after

her long term of 14 years as Assistant

Treasurer. Much applause accompanied
this presentation.

Mention was made of the April, 1967
issue of the Victorian Naturalist, as being
number 1000; and that it was intended
to produce a special issue to mark this

event.

Mr. E. H. Coghill moved that the An-
nual Report published in the March
Naturalist be adopted, and Miss Woolard
seconded the motion which was carried.

Mr. Houghton then spoke of the tre-

mendous help and the great benefit to the

Club, that the retiring Secretary, Mr. E.
H. Coghill, had been over the past eleven
years. Mr. Coghill had also been largely

responsible for the organization of the
interesting speakers over the years.

Mr. Houghton moved that the finan-

cial statement and balance sheet as pu-
blished in the Naturalist, be adopted.
Mr. E. R. Allen seconded the motion.

In paying tribute to Mr. Hooke's long
association with the Club as either Ho-
norary Auditor or Treasurer, the Presi-

dent emphasized Mr. Hooke's professional

knowledge which had been of great as-

sistance to the Club. It would be hard
to believe that any other Office-bearer

could have given any greater assistance

than he, in those 40 or so years.

Mr. J. Baines endorsed the President's

remarks, and suggested that reference

be made to the four retiring Officers, in

the Naturalist.

The subject for the evening was a short
lecture on "Lichens, Liverworts and
Mosses". Some excellent photography in

close-up, by Mr. F. Collett, was accom-
panied by a commentary from Mr. A. J.

Swaby.
Explanatory slides on the details of

the life histories of these lowly plants,

or plant-fungus combinations (as are the

lichens), were shown, and helped greatly

in appreciating the fascinating close-up
photographs which followed. Other slides

shown included some loaned by Miss M.
Lester. It was a most informative lec-

ture on a subject which is not often
heard.
The President thanked Messrs. Collet

and Swaby for a most interesting lecture.

The election of Office-bearers then
followed, with Mr. M. Houghton step-

ping down from office, and in so doing,

thanking the past Office-bearers and Club
members for their spontaneous friend-

liness and help over his 5 year term as

President.

He welcomed Mr. L. Williams into

the position, who in turn thanked mem-
bers for their nomination.

The incoming President then called

upon Mr. D. Mclnnes to comment on
the immediate past President's achieve-

ments, but he suggested that Mr. F. Zirk-

ler should move a motion of thanks to

Mr. Houghton, and that his long term
of office be placed on record.

Mr. Zirkler in moving this, mentioned
that it did not take long for a feeling of

respect and confidence to grow around
Mr. Houghton. He had commanded this

well founded respect for the remainder
of his 5 year term.

Mr. D. Mclnnes seconded this motion
before applause broke out.
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The following are the 1967 Office-

bearers :

President: Mr. L. Williams.

Vice-Presidents: Mr. A. J. H. Fairhall

and Mr. T. Sault.

Secretary: Mr. D. Lee.

Assistant Secretary: Mr. R. Condron.
Treasurer: Mr. N. J. Taylor.

Assistant Treasurer: Mr. A. Blott (Coun-
cil to confirm this appointment).

Editor: Mr. G. M. Ward.
Librarian: Mr. P. Kelly.

Assistant Librarian: Miss M. J. Lester.

Excursion Secretary: Miss M. Allender.

Council: Mr. E. R. Allen, Mr. B. Fuhrer,

Mr. J. Ros Garnet, Mr. A. Lewis, Mr.
D. Mclnnes, Mr. M. K. Houghton
(immediate past-President).

The new Members whose names ap-

peared in the March Naturalist were
elected.

Under General Business, mention was
made of the Stawell F.N.C. Nature Show
to be held at the Stawell Town Hall

from the 6th- 12th April, 1967.

Exhibits included a crystal of Feld-

spar in granodiorite from South Morang,
Victoria; and various types of Quartz

crystals from Kingsgate, in the Red
Range area of N.S.W.
A member of the Echinoid family,

Cidaris, from San Remo back beach
was shown.

Mr. Zirkler exhibited a photograph of

Epipogium, or the Ghost Orchid. It was
first found in England in 1856, and seen

only ten times in the next 100 years.

Mr. Fuhrer brought some mosses from
Lake Tarli Karng, these being Fissidens

rigidulus, and Bryum blandium.
Other exhibits were: A liverwort,

Marchantia berteroana, showing female
organs and gemmae cups; and Limidaria
cruciata. Mat lichens on walnut branch
and quartz from Cooma; and four species

on rocks taken at San Remo back beach.

Botany Group Meeting—9th March

There were twenty-three members and
visitors, with Miss Lester in the chair.

The feature for the evening was the

projection of colour slides taken on a

recent trip to Mount Baw-Baw. There
were several views of the surrounding
scenery, showing the habitat of the pic-

tured flora. There were many lovely
slides of masses of Silver daisies {Cel-
misia longifolia), and Trigger plants

(Stylidium graminifoUum) , others of
single flowers or plants; some of the more
unusual ones being the Mountain Gen-

tian: Callistemon sieberi; Richea conti-

nentalis; PrasophyUiim siiltonii; Praso-

phylliim alpinum; Sky lillies {Herpolirion

novae-zekmdiae); and many others. An-
other interesting slide was of a Stone-fly

which is a species of Thaumataterla. It

is a very large insect belonging to a pri-

mitive species, and discovered here only
comparatively recently. Members show-
ing slides were: Mr. Kleinecke, Mr.
Fanning, Mr. Blott, Mr. Morrison, Dr.
Turner and Miss Lester. Mr. Kleinecke
then read a report on the plants found
during the last excursion by the Botany
Group to Cape Schank, where thirty-

seven difi'erent plants were identified.

At the next meeting, to be held on
Thursday 13th April, Mr. Bruce Muir
will speak on "Botanical Collecting",

mentioning old collections held at the

Herbarium, in particular.

Marine Biology and Entomology Reports
for December 1966 and January 1967.

December 1966—This meeting was
chaired by Mr. R. Condron, 28 mem-
bers being in attendance.

Mr. Condron again asked that anyone
finding pupae of the Wanderer butterfly,

to please notify him, and he would take
steps to tag the insects on emergence.
Miss White asked if allowing the pupae
to hang, would damage them. Mr-
Condron suggested tying them with cot-

ton to the branch on which they rested.

Speaker for the evening was Miss
Baalam who showed some very interest-

ing and beautiful slides of her recent trip

abroad, and at the same time gave quite a
humorous commentary. At the conclusion
of her talk, Mr. Condron moved a vote
of thanks on behalf of the Group, and
members showed their appreciation by a
hearty round of applause.

Exhibits
Mr. D. Mclnnes showed a species of

marine polychaete worm which he said
was new to him.

Mr. R. Condron showed the larva of
a species of Emperor moth, which he said

was not the common one.

January 1967—25 members were pre-

sent at this meeting which was chaired
by Mr. R. Condron.

Mr. D. Mclnnes reported that he had
visited San Remo at the weekend, and
found quite a variety of marine life in
this area. He will lead the next F.N.C.V.
general excursion to San Remo on 19th
February. There will be a good low tide

on that day at approximately 11.54 a.m.
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The Secretary announced that the
guest speaker for the March meeting
would be Mr. A. Neboiss, Curator of
Insects, National Museum. Mr. Neboiss
will show a coloured movie film taken
by him, on the stone-fly.

Speaker for the April meeting will be
Mr. F. Collet, who will show some of
his excellent nature-photography slides.

Exhibits

This being a Members' night, there
were a number of interesting exhibits:

—

Mr. P. Kelly showed some bright green
eggs of an insect, unidentified, but pro-
bably those of a moth. They made a
beautiful picture under low microscopic
power.

Mr. J. Strong showed, under the micro-
scope using polarized light, the radula of
the common variegated limpet, Cellana
tramoserica.

Mrs. Z. Lee showed a wasp, unidenti-
fied, taken at Mallacoota, and stated

that she saw a number of larvae about
3 inches long, some of which had made
a web and pupated. She described them

as being a smoky grey color with diago-
nal markings. Mr. Condron said that

they were probably the larvae and pupae
of the "Old Lady Moth".

Mr. D. Mclnnes showed two live holo-
thurians of the species synapta, and also

a micro slide of the ossicles of this

species. Mr. Mclnnes explained that if

one touched one of this species, it had
a sticky feeling; which was caused by the

ossicles which lie on the surface sticking

into one's skin.

Mrs. Moyle (a visitor) showed some
fine specimens of Tun shells taken at

Boydtown near Eden, after a storm.
Mrs. Mclnnes showed a box of mixed

shells taken at San Remo.
Mr. R. Condron showed four speci-

mens of the Caper white butterfly

Anaphaeis jarva teutonia, two males and
two females, one of each sex set in re-

verse. He explained that a large swarm
of these butterflies occurred in early

December.
Mr. Condron also showed a jewel

butterfly Hypochrysops bysos, which he
had taken near Bogong township.

AT LAST I
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F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETINGS
Monday, 10 April—At National Herbarium, The Domain, South Yarra; com-

mencing at 8 p.m.

1. Minutes, Reports, Announcements. 2. Correspondence.
3. Subject for the evening: "Bats"—Mr. J. Hyett.

4. Election of New Members.
(a) Ordinary:

Miss Monica Davis, 36 lUawarra Road, Nth. Balwyn.
Mrs. Barbara Huggins, Lot 150 Scenic Drive, Elthani North. P.O. Box 62,

Eltham. (Interest—Botany, Marine Biology, Entomology).
(b) Country:

Mrs. A. W. Bennett, The Vicarage, Terang, Victoria. (Interest—Ornithology,
Botany)

Mr. J. G. Russell, Patho, Victoria. (Interest—Reptiles)
Mr. N. H. Simpson, Tonimbuk via Bunyip, Vic.

(c) Junior:
Ian Wettenhall, Narrawa, Holbrook, N.S.W. (Interest—Fauna)

5. General Business.

6. Nature Note and Exhibits.

MICROSCOPICAL GROUP
A special "Pond Life" excursion will be held by Members of the Group in the

Tanti Creek area of Mornington for the purpose of collecting specimens, which
will be displayed at the April meeting.

Recently this area has been showing great promise as a source of many classical

forms of pond life. Those wishing to attend, are advised to meet at the Frankston
Railway Station on Sunday, 16th April, at 11 a.m. Transport will be provided for

those without their own.

GROUP MEETINGS
(8 p.m. at National Herbarium, unless otherwise stated)

Thursday, 13 April—Botany Group. Mr. R. V. Smith will speak on "Weeds".
Wednesday, 19 April—Microscopical Group. Exhibition of specimens from excursion.

Friday, 28 April—Hawthorn Junior F.N.C. meeting in Hawthorn Town Hall at

8 p.m.
Monday, 1 May—^Entomology and Marine Biology. This group meets in Mr. Strong's

rooms at Parliament House at 8.00 p.m.—enter through private gate at South
end of building.

Wednesday, 3 May—Geology Group.
Thursday, 4 May—Mammal Survey Group. This group meets in the Library of the

Fisheries and Wildlife Department, Flinders Street Extn., at 7.45 p.m.
Friday, 5 May—^Preston Junior F.N.C. meeting in the Rechabite Hall, 251 High

Street, Preston (north from Bell Street), at 8.00 p.m.

F.N.C.V. EXCURSIONS
Sunday, 9 April—Serendip Wildlife Research Station. Coach leaves Batman Avenue

at 9.00 a.m. Fare $1.60. Bring two meals. Note—This excursion is on the

second Sunday of the month.
Saturday, 29 April-Sunday, 30 April—^A weekend excursion in conjunction with the

Latrobe Valley F.N.C. The coach will leave from Flinders St., opposite the
Gas and Fuel Corporation building, at 8.30 a.m. on Saturday. At Moe, members
of the L.V.F.N.C. will await the arrival of the coach, and lead the excursion to

South Cascade Creek area. Accommodation for the coach party has been booked
at Yallourn Hotel at a cost of $6.25 per person for the overnight stop (D.B.B.).

On Sunday, an excursion will be made to the new 300 acre national park in

Foster's Gully, Yinnar, after having inspected the Hazelwood Arboretum,
Bring a picnic lunch for Saturday, and two meals for Sunday. The fare will be
$4.00, and should be paid to Excursion Secretary by April General Meeting.

Thursday, 31 August, to Sunday, 10 September—Broken Hill. Details next month.
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Field Naturalists Club of Victoria
Established 1880
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Editorial

At last, the Helmeted Honeyeater,

the only bird found in Victoria and
nowhere else in Australia, has official-

dom on its side. The Fisheries and
Wildlife Dept. has finally taken steps

to ensure that the habitat of this bird

is not completely destroyed, by de-

claring a reserve of approximately

400 acres in the area surrounding the

Woori Yallock Creek, to the east of

Melbourne.

The existence of a second colony of

the Helmeted Honeyeater, along the

Cardinia Creek, has apparently been
in doubt for the past six months; and
it is therefore timely that the creation

of this reserve has been forthcoming.

But while we are receiving this small

piece of "icing", we are asked to swal-

low a rather large "bitter-pill"

—

because to the north-east of Mel-
bourne, at Wonga Park, an area of

some 900 odd acres will be sold at

public auction during this month. It

will be auctioned in two lots of

approximately equal size, with the

successful buyers at liberty to sub-

divide these areas into 10 acres lots.

This may not appear to be too

disastrous at first thought, but when
one considers the rather flexible legis-

lation which has governed our town
planning exercises of the past 20 years,

it is quite conceivable that within the

next two decades, this so-called "bush-

land housing estate" may become an-

other suburban shambles!

At least half of the area at present,

contains a host of fauna and flora; and
there are reports of the echidna having

been seen there. However, the area is

probably one of the least unscathed

rural settings which are left close to

Melbourne.

A recommendation by the Parlia-

mentary Public Works Committee, in

November of last year, that part of

the area be set aside for water storage,

was not accepted by the Melbourne
and Metropolitan Board of Works.

This was not because of any potential

that the area may have as a national

park, but because of the fact that some
of the water, going to metropolitan

households, would have to be chlo-

rinated.

It appears therefore, that this area

is earmarked for development in some
form or other, and it is perhaps un-

fortunate that the M.M.B.W. rejected

the proposal put before it. For it would

have been far better to have had a

water storage surrounded by a reserve,

and controlled by a responsible body,

than to have the possibility of the

combination of no reserve, and uni-

maginative subdividers, as has hap-

pened in the past.

It is to be hoped that this time, how-
ever, the future owners of the area will

deliberate for some time, and devote

intelligent thought to the matter, be-

fore their decisions are made on the

fate of this land.
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The Warby Ranges

Travellers along the Hume Highway
between Benalla and Wangaratta, can-

not fail to notice a low range of hills

which, for much of the distance, lie

parallel to the road. The Highway
crosses the range at a well-known

lookout spot known as Warby's Spring,

near Glenrowan, but for the most part

a broad stretch of river flood plain se-

parates the range from the road, and
it is safe to say that most travellers

along the Hume do little more than

glance toward these ranges. Yet they,

the Warby Ranges, have for a long

while attracted the more leisurely tra-

veller who is prepared to leave the bi-

tumen and explore them.

On old maps of Victoria they were
labelled Fullers Range, and in later

times, doubtless due to a mis-reading

of a surveyor's calligraphy, as Putters

Range. I have had no opportunity of

investigating the origin of either name
but would anticipate that Fuller was
a surveyor who worked that district,

possibly in the 1840's, which is about

the time a selector named Warby took

up a pastoral run in the locality. At
any rate, locally, the hills came to be

known as Warby's Ranges because

they happened to be in his run, and
modern map makers seem to have

chosen to commemorate Warby rather

than Fuller (or Futter?), so now they

are known to all as the Warby Ranges.

Botanists have reason to know them,

or at least know of them, because they

are the only known Victorian habitat

of two species of plant—the Spurwing
Acacia, Ac. triptera, and the Sandal-

wood, Santalum lanceolatum. The for-

mer was originally collected by Muel-

By J. Ros Garnet

ler in 1853 when he explored the dis-

trict in the course of his monumental
journey into the Victorian alps. The
latter was discovered in the mid-1950's

by Miss Doreen Nason of Kuring-gai,

Wangaratta South. Only two or three

specimens of the tree were located on
the steep slopes of a gorge. One of

them is said to have since died, but

one of the old trees has put up what
appears to be sucker growth (possibly

as a response to root damage), and
if their destruction by browsing sheep

and rabbits can be prevented, they

may flourish and eventually replace

the parent tree when it succumbs to

the processes of old age.

Both the Acacia and the Sandal-

wood are found north of the Victorian

border but far removed from the

Warby Ranges. I have seen the Spur-

wing Acacia thriving abundantly in

a mallee association north of the

Murrumbidgee, near Griffith, 200
miles to the north of the Warbys.
How close to the border one will

find the other I do not know, but

it is one of the commoner components
of the Mulga association in south-west

New South Wales.

The ranges have a good deal more
to recommend them than the two rare

plants. Miss Nason has studied the

flora fairly thoroughly over the years,

and her records include a number of

other interesting species. The occu-

pants of Kuring-gai are especially

proud of a colony of fully-skirted

Austral Grass-trees Xanthorrhoea
australis, many of which, largely

through their vigilance, have persisted

unburned on the rocky slopes at the

136 Vict. Nat.—Vol. 84



Taminick end of the ranges. The co-

lony includes some magnificent tall

specimens whose trunks are concealed

to ground level by a heavy veil of

pendant dead foliage. Higher up on

the ridges one enters a wilderness of

wildiiowers and shrubs—Common
Fringe-myrtle, Bush-peas, Parrot-peas,

Lilies, Orchids, and hosts of other at-

tractive plants. On the southern or

south-eastern slopes, wildflowers are

particularly varied and abundant; and

because of this about 15 acres were

selected for reservation as a munici-

pal wildflower sanctuary, to protect

and preserve a characteristic selection

of the flora of the area. I was present

at its official opening in October 1958,

when the then member for the district,

Mr. A. Cook, M.L.A., performed the

ceremony in the presence of 50 or 60

people including the Mayor of Wanga-
ratta, representatives of the Soil Con-
servation Authority, Forests Commis-
sion, the Native Plants Preservation

Society, and a number of other in-

terested bodies. An inspection followed

the opening ceremony, and my notes

taken at the time, furnish some in-

formation which could be of use at

present to those of us who believe it

is worth supporting the present move-
ment to have a great deal more of the

ranges reserved for Nature conserva-

tion. My impression was that there

could be danger to the permanence of

the sanctuary through erosion on the

hillside above as a consequence of

quarrying. Although these upper
slopes are reserved for quarrying pur-

poses, it was understood that the area

would not be used because the rock
faces are regarded as unsuitable. In

another direction, and beside the

sanctuary, extensive excavations were
being made—stone quarrying on the

slopes and gravel extraction not far

from the boundary fence. A good
example of careless working was ap-

May, 1967

parent at the gravel pits indicating

lack of supervision by municipal of-

ficers. The Soil Conservation Autho-

rity representative undertook to have

a look at the site when the operations

cease, so that steps might be taken to

remedy any unsatisfactory situation

which could certainly arise from the

quarrying operations.

A brief examination of the hills at

A Sandalwood (Sautalum lanccolatnm ) in the
Warby Ranges.

Photo: Mrs. J. Ros. Garnet
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the south-western end of that part of

the range where the sanctuary was
estabhshed, showed that its wild-

flower content is considerably better

and more diverse than in the sanc-

tuary. Although it is privately held

land, it is pretty useless for much
else than harvesting timber for fence

posts. Consequently it is unlikely to

suffer greatly. In a grove of Common
Fringe-myrtle, one specimen assumed
the proportions of a small tree, easily

15 feet high and with a trunk almost

8 inches in diameter. Several species

of plant of apparent rarity or of re-

stricted distribution are to be seen,

including a Pultenaea, and a Prostan-

thera which appears to have since been
identified as P. decussata—another

oddity of plant distribution. The Spur-

wing Acacia was noted "as not rare

but evidently confined to a couple of

localities away to the north-west".

One of the "rufa group" of Greenhood
orchids occurs on the top, above the

sanctuary. If the plant is what I sus-

pect it to be, it is what we have come
to recognize as Pterostylis squamata,

which the late Victor Say and his

friend John Stephens discovered there

in the 1930's. I have seen it growing
near Cootamundra and at The Rock
near Wagga, but years ago a specimen
came to me from Rainbow—three

places all far from the Warby Ranges.

Local interest in the Warby Ranges
Wildflower Sanctuary has grown
steadily with the passage of time, until

today there is a demand for some-
thing more extensive in the way of a

permanent nature conservation re-

serve, which will, in years to come,
satisfy the need of a community for

an open space of natural wilderness.

The need is becoming increasingly evi-

dent as population grows and the

countryside becomes more and more
urbanized.

The urgency of the matter was
demonstrated in October 1966, when
the Upper Murray and Upper Goul-
burn Regional Committees of the



Central Planning Authority called a

public meeting at Benalla to discuss

the future of the Warby Ranges—to

consider the possibility of having a

large part of the ranges permanently

reserved, and the form which such a

reservation should take. The meeting

was preceded by a tour of inspection

of the Ranges and was attended by
members of the several Shire Councils

in the two Regions, by the Minister of

Lands and an officer of his Depart-

ment, by the Member for Benambra,
by representatives of other Govern-
ment departments and agencies con-

cerned in land use (Forests, Rivers

& Water Supply, Fisheries & Wildlife,

Soil Conservation and National

Parks), of the Benalla Field Natural-

ists' Club and of the Victorian Natio-

nal Parks Association—the Vice-

President (Mrs. G. Taylor) and the

Hon. Secretary (myself)—and a num-
ber of prominent local citizens includ-

ing Mr. Clive Nason and Miss Doreen
Nason, Mr. Nason's viewpoint was
endorsed by most of those who had

an opportunity of speaking. Our own
contribution to the discussion empha-
sized the view that, no matter what
title or name be given to it, a reserve

be sought and established without

delay. Were there to be procrastina-

tion, piecemeal alienation would pro-

bably continue until what remained

would be worthless for the purpose of

Nature conservation.

Being mainly a granite formation

overlying Ordovician sandstone sedi-

ments, the valleys, lower slopes, and
margins, were enriched with good soil

and gravels. Most of the areas of that

character had been already taken up
for horticultural or agricultural pur-

poses, and the remainder was under
close scrutiny by interested parties.

The tops are grazed (and fired rather

more frequently than is good for

them), and some large quarries and
gravel pits scar the cliffs and slopes,

but there still remains much that is

worth conserving. A forecast, voiced

at the meeting, saw stately homes of

the wealthy, gracing what are now



timbered hillsides from which one

sees the lights of the cities lying on
the plains below. It could happen that

way, and the Benalla gathering was
warned that if it did, public interest

would have been sacrificed in the in-

terests of the few.

After the public meeting the Regio-

nal Committees met to discuss the

question, and a letter, subsequently

received from the Secretary of the

two bodies, advised that a joint Re-
gional Sub-Committee had been ap-

pointed to investigate in detail the

future of the Warby Ranges, and to

prepare a report for submission to the

Government. A more recent letter

from the Secretary, stated that the

Sub-Committee considered that it

should endeavour to obtain the great-

est possible amount of information on
the future potential of existing Crown
land and other areas in the Ranges,

and therefore, it had decided to seek

expert opinion, in the form of written

evidence, from Municipal Councils

and interested organizations, and in-

dividuals, in regard to the future use

of the Warby Ranges, before present-

ing its report to the two Regional

Committees concerned.

The National Parks Association is

among those organizations invited to

submit evidence, and its written state-

ment was required to be presented on
or before the 28th February 1967.

AT LAST !

THE MOST
VERSATILE

T.T.L. REFLEX
FOR

THE NATURALIST

Minolta SR-T 101

WRITE TO WAGNERS
THE MINOLTA SPECIALISTS FOR DETAILS OF THIS AMAZING CAMERA

—35mm single lens reflex camera with thru-the-lens

CLC exposure meter

—

R H WAGNER & SONSII. II. fffF\MllL.ll LTD. CHADSTONE 56 5814

43 ELIZABETH ST.

MELBOURNE 62 3114
AND

YOUR USED CAMERA TRADED'
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Naked Eye Observations of the Moon
L. M. M. Beadnell

Astronomy, as one of the oldest natural sciences, surely deserves a place in a

journal such as the Victorian Naturalist. It is for this reason, that articles, similar

to this one, will be included from time to time; and it is to be hoped that they will

appeal to and perhaps fill the want of some of our members.

It is a very sorry person who is not

uplifted by the beauty of a moonUt
night, especially when the moon is

reflected from a sheet of water. But,

while appreciating this beauty, how
many of us really look at and properly

observe the moon? It is amazing how
much we can find out just from observ-

ations with our unaided eyes—though

binoculars are a great help.

Let us first look at the phases. Every-

one knows these, but it might be a

good thing to run through them with

your head for the earth, a ball for the

moon, and a torch for the sun. A luna-

tion which lasts for about 29i days,

starts when the new moon is in line

between us and the sun, and is there-

fore invisible. As it moves round us,

a tiny crescent (wrongly called the

new moon) becomes lit up. The
crescent waxes steadily till at seven

days old the moon appears like a

mirror-image of the letter D. It con-

tinues to wax until it is on the other

side of the earth from the sun, and is

therefore full. Then it starts to wane,

repeating its phases in reverse and
looking like a D at the third quarter.

Of course we all know that the horns

of the moon point away from the sun,

and no Field Naturalist would place

a star, like Coleridge, "within the

nether tip".

Most of us know, too, that the

moon, as it travels round the earth,

rises about 50 minutes later every

night, the actual amount of delay

varying considerably, according to the

position of the ecliptic (see below).

But not everyone can say, without

working it out with the ball and torch,

exactly where and at what time to look

for the moon in its various phases. The
full moon must of course rise at sun-

set or it would not be full, and it must
pass the meridian about midnight and
set at sunrise; the new moon must rise

at sunrise, and set at sunset; and must
pass the meridian at noon. While at

the first quarter the moon, being at

right angles to the sun, must rise at

midday, set at midnight, and cross the

meridian at sunset; and in the third

quarter it will rise at midnight, set at

noon, and cross the meridian at sun-

rise. The times are not of course exact;

they vary with the position of the

ecliptic and other factors.

Also, have you noticed that the

moon "rides high", that is crosses the

meridian, high in the sky in winter,

but low in summer? The sun of course,

does the opposite—again, due to the

ecliptic.

The ecliptic is the path in the sky
through which the sun appears to

travel as we view it from different

directions during our annual journey
round the sun. The equator of the

sky is the prolongation of the earth's

equator into the sky, and cuts the
horizon east and west. The plane of
the moon's orbit round us is very
nearly the same as that of our orbit

round the sun, and the moon is always
very nearly on the ecliptic.

Most of us know that we always see
the same face of the moon, because it
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rotates on its axis in 27J days, the

same time as it takes to revolve round
the earth. This becomes very clear if

you, representing the moon, walk
round a chair, representing the earth,

turning your body at the same time so

that you are always facing the chair.

When you have completed one revolu-

tion you will have rotated once on your
own axis.

Some people find it difficult to

understand why it takes two days

longer for the moon to reach the same
phase than it does to make one revolu-

tion. This is because during the time

of one revolution the earth itself will

have moved and therefore the moon
will have a little further to go before it

reaches the same position in the sky

relative to the sun.

But we do not always see exactly

the same face. Because of what we call

libration, or rocking, we can see from
time to time, a little way round the

edge, to the right or left, top or bot-

tom. In all, we can see about 59% of

the moon's surface. Libration is due
to slight variations in the moon's orbit

and speed.

Next lunation, when the moon is

full, have a good look at its face. You
can see the dark areas, called maria

or seas, very clearly. If you have
binoculars you can also see the large

craters, Tycho and Copernicus, and
bright lines of rays radiating out from
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them. But you must hold the binoculars

very steady. When the moon is not

full, you can see with binoculars, many
lovely craters and mountains with

beautiful sharp shadows; these are best

seen at the terminator, which is the

line of demarkation between the lit

and unlit parts. When the moon is full,

you cannot see these; partly because

the moon is too bright, and partly

because at the full, the sun is directly

overhead (to the moon-man), and
therefore there are no shadows.

But to get back to libration. I sug-

gest you draw the face of the moon
very carefully and compare it with

the diagram, noting, for example, just

where on the face is the Mare Crisium.

Next month, draw it again. You will

find the face will have slipped a bit.

It would be very interesting to draw
every full moon for a year and observe

how very much the "man-in-the-moon*'

changes his face.

By naked eye observations, or more
easily with binoculars, we can discover

quite definitely that the moon has no
atmosphere, or almost none. The
markings are quite clear and sharp, not

blurred at all as an atmosphere would
make them. And an observation of

that rare but fascinating phenomenon,
an occultation of a bright star or

planet, further proves it. You will

have noticed the moon moves east-

ward against the background of the

stars (although really moving west-

ward) travelling the distance of its own
diameter in a little under an hour.

During this journey it may pass in

front of a star or planet, occulting or

eclipsing it. The star vanishes and
reappears very suddenly, not gradually,

as it would if seen through an at-

mosphere surrounding the moon. Prior

to the full, the star vanishes at the dark

side and reappears at the bright side;

after the full it vanishes at the bright

side and reappears at the dark side.

To see a star vanishing or appearing

suddenly as the invisible dark side of

the moon approaches or recedes is

startling!

And finally, what of that lovely spec-

tacle, the old moon in the young
moon's arms? It is merely the dark

part of the moon, which receives no
light from the sun, being lit up by the

sunlight reflected off the earth; equally

lovely, for early risers, is the earth-

shine in the arms of the final crescent

of the old moon.

SUBSCRIPTIONS

Fewer than one half of members have paid subscriptions for 1967.

If you have not yet paid your subscriptions, please would you attend to this

matter straight away. To avoid the expenses of approaching each unfinancial

member individually, any assistance you can give in this regard will be very much
appreciated.

When making payment of your subscription would you forward it direct to

the Club's Accountant, Mr. R. L. Smith, at 430 Little Collins Street, Melbourne,
but make your remittance payable to The Field Naturalists Club of Victoria.

Neil McD. Taylor,

Hon. Treasurer
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Camping in the Mallee

We arrived at the camp site on
Saturday, 27th August, 1966. It was in

the midst of semi-cleared mallee, six-

teen miles north of Panitya, on the

Ouyen Highway. A sheltered spot was
chosen, with bushes of melaleuca to

provide a windbreak, and trees "^^o

which the tent ropes could be secured.

Near the camp, we saw Purple-

backed and Black-backed Wrens,

Scrub Robins, and Crested Bell-birds.

Nearby, there were numbers of round,

spreading acacias, just bursting into

their bloom of bright golden balls.

Further away from the camp, where
spinifex was beginning to grow, but

still fairly clear of growth, a flock of

Chestnut-crowned Babblers were seen

three times by different members of

the party, at the same place. As I

watched, they were most amusing, for

as they fed, they leapt into the air,

catching insects, and then plane

gracefully down to the ground. They
enjoyed digging in the sand with their

beaks, and flinging the sand over their

shoulders, and would all rush up to

the one digging and try to interfere,

until the digger became annoyed and
attacked them, whereupon they would
leap out of reach.

The Crested Bell-bird was also very

adept at catching flying insects. I was
watching one against the sun, and as it

opened its wings, they showed red with

the bright sunlight shining through.

The crest was raised and lowered as

it caught insects.

On Monday, 29th August, the seven

of us went to an uncleared area,

between two quite large cleared areas.

We were intent on locating the Western
Whip-bird. The morning was fresh as

By M. F. Bland

we started out at 8.15, but it gradually

became warmer. We went south, cros-

sing over sand ridges lying east and
west. These ridges were mostly covered
with a species of Melaleuca of a round
shape—tall and rather sparse at the

base. There was no small undergrowth
on these ridges. In the troughs, between
the ridges, the Mallee eucalypt species

were abundant. Baeckia crassifolia and
Hibbertia striata were quite common,
but were in isolated clumps. We tra-

velled about one mile south, and then

moved over to the interior of the area

and worked over another swathe, back
to the road from whence we had
started. Mrs. P. Reilly carried a tape

recorder and played the birds' song,

in the hope of obtaining a response, or

luring the bird into the open. But we
were not successful.

We were successful however in

finding a Lowan's open mound. The
hole was about 2'6" deep. It was not

in use. We thought it may have been
in use during the previous year, as it

had only a small patch of grass on one
side.

On the second day we worked again

over the same area, but in a different

section. In this part, the sand ridges

were covered with the same mela-

leucas, but there were also areas of

large bushes of Leptospermum coria-

ceum, only just coming into flower.

This species looks slightly similar to

L. laevigatum, but the leaf is much
smaller and greener than the coastal

one. They seemed to be growing iso-

lated from one another, never inter-

laced with each other. Again, we were
not successful in finding our quarry.

Another mound was found. It looked
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much the same age as the previous

one and also was not in use.

Wednesday, 31st August, was spent

at Mr. Roy Ribbon's eucalyptus farm
and distillery. Yellow-fronted Honey-
eaters were nesting on his property.

The nest is the hanging type, amongst
the leaves, with a deep cup held to-

gether with cobwebs. Mr. Ribbons said

a pair of these birds arrived about 10

years ago and nested. Since then they

have come back each year, in in-

creasing numbers. It is very like the

Yellow-plumed, which was common
around our camp. It has a broader

yellow plume and a slightly yellower

head. There were Purple-backed

Wrens, and Hylacola cauta in the

Spinifex here. The Mulga parrots and

Mallee Ringnecks came in a flock to

feed on grain—dropped for them in the

yard near the "still". On another part

of Mr. Ribbon's land, in a spinifex

area, we found a pair of Mallee Emu
Wrens, and Tawny-crowned Honey-
eaters.

On 2nd September we went to

Rockhole Bore via Peebinga in South

Australia. Rockhole is in Victoria, but

there was no way of getting there from
this side of the border. The road there

was very sandy, but just safe enough

for our cars if we kept moving. Mr.
Frank Jones drove a Land Rover. Rock-

hole Bore was a cleared plain, with a

strange flat rock section in the middle

of red, firm sand. There was a hole In

the rock about 5 feet in diameter, with

brackish water; but to which animals

and birds must come to drink. It had
a smaller depression nearby with a

worn channel leading into another

hole, full of sand now, but which
Mrs. Catherine Hough said was fash-

ioned by aborigines. This was to

channel water into the hole to keep it

permanently full.

This cleared area was surrounded

by sand dunes covered in scrub. Where

the land had not been cleared, there

were some beautiful shapely speci-

mens of weeping pittosporum, Calli-

tris of two or three varieties, mallee

eucalypts, and Casuarinas. These trees

seemed to be peculiar to this particular

spot. Black-backed Wrens, Crested

Bell-birds, Galahs, Major Mitchell

Cockatoos, all were present. Mrs.
Pauline Reilly found a White-winged
Triller here—her first sighting of that

bird. We went along the track, in

Frank Jones' Land Rover now, deeper

into the scrub, and found emus, Hyla-
cola cauta and Weebills. Lepto-

spermum coriaceum, Hibbertias of two
varieties, Baeckia crassifolia, large

bushes of a variety of Hakea, and
plenty of Acacias, with stunted Cal-

litris, grew amongst the spinifex fur-

ther out.

On 3rd September, Mr. Ribbons, his

son, and a friend, took us out to the

Loxton Road, to look for the Whip-
bird again. We tramped through thick

bush and broom, and Melaleuca

uncinata, but again were not succes;-

ful.

I went back to Bolton's Bore to

watch at the water hole there. A party

of 23 emus was feeding in a paddock
on the other side of the sand ridge from
the bore. We saw a great many emus
really in the areas we visited. A pair

of White-fronted Chats came to the

water to drink and bathe. One was not

fully adult, indicated by its plumage.

We had been watching a chough's

nest here, with four eggs in it. As it

was too high to climb to, we used the

poles from the mist nets, to hoist a

mirror up to see the eggs. Another

chough's nest was found in the

morning, while looking at one of these

birds picking up white feathers in its

beak, dropping them, and then trailing

them in its feet and tripping. Finally

it got up into a tree, and went to a

nest on a limb. We watched this nest
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until we left, but no chough was seen

to go near it again.

Yellow-plumed Honeyeaters, Stria-

ted Pardalotes, Restless Flycatchers,

Mulga Parrots, Galahs and Mallee

Ringnecks were about, and a Crested

Bell-bird was calling, but not seen.

I went along the road for a short dis-

tance and stopped at a very large

cleared paddock, where P. Reilly and

I had seen a lot of Banded Plover the

night before. I went to see if there

were any nests. Two birds made a

great deal of noise and threat display

while I was still 300 yards or so away,

so I examined every outcrop of kunkar

stones on the way to the noisy birds,

till finally, I found a nest, nearly step-

ping on it. It had 3 khaki-green freck-

led eggs nestling up to a pinkish kun-

kar stone about the same size as the

eggs. It was a neat, round nest, fairly

shallow, with a light sprinkle of pow-

dered rabbit droppings lining it. I

took note of its position and went

back to camp. Next day at the same
time in the afternoon, I went back with

P. Reilly and C. Hough, and we found

two eggs hatched, and the other egg

just chipped. The chicks were scattered

from the nest, two feet away in dif-

ferent directions, shamming quite

dead. We did not stay long. Next day

at 9 a.m., as we were leaving our camp
for Sunset Tank, Rod Sympson and

I went again to see if the third egg

had hatched. While we were walking

across the paddock, R. S. nearly trod

on another nest of three eggs right in

our path. It was exactly the same size

and depth as the first, lined with grass

and rabbit droppings, but it had no

kunkar stone to make a fourth object

in the nest. When we reached the first

nest, we found the third egg had hat-

ched and the chick still in the nest.

The other two were even further scat-

tered from the nest than the previous

day, and were still shamming death.

The parents did not seem to be nearly

so agitated now, there was no threat

display, or flying around, or scream-

ing; in fact one would think they were
not concerned any more. R. S. had
found a nest a few days earlier in quite

another area, but also in kunkar stones.

The birds had been displaying aggres-

sively, and he had managed to get

right up to them with Hugh Nicholson.

While Hugh was photographing this

violent threat display at their feet,

R. S. saw the eggs close by. C. Hough
and I went on Sunday, 4th September,

to see if the eggs had hatched too, but

we searched and searched in the kun-

kar, which was much thicker here, and
we saw no sign of the nest or chicks.

The parents were hovering around but

in a quiet way. I think the chicks must
have hatched and scattered pretty far.

Seeing how far the other chicks scat-

tered from their nest and how remark-

ably like the stones they were, I thiak

we could have missed them, because

the eggs in the nest were really quite

easy to see, once we had pinpointed

the position. While we were there we
looked at the nest of an Eastern White-

face in a hollow post, which we had
been observing for some days. It was
very far down and was lined with emu
feathers, which curled delicately over

the chicks like a curtain, making them
very hard to see, even with a torch.

We also had a look to see how our

Chestnut-tailed Thornbill was getting

on with her nest building, again in a

hollow post, but entered from a hole

in the side, instead of at the top of the

post. It was beautifully lined on all

sides, with a roof of bark pressed

against the insides of the post. We
could not see if any eggs had been
laid, without poking a finger in, so we
left it alone.

Russell Jones found an Owlet Night-

jar, nestling in a hollow tree just by the

Bore where we had been parking our
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cars day after day, when filling up our

water bottles. This was when we wer:^

leaving, and taking a last look at the

Bore. We could see the little bird sit-

ting very tight, about two feet down
with beady eyes staring at us. A small

dark-brown owl-like bird, it seemed

about six inches long. Flashlight photo-

graphs were taken, and we proceeded

along to the Ouyen Highway, back

towards Ouyen, but turned off at

Danyo, and went about five miles north

to a salt flat covered in Salicornia and

some saltbush, surrounded by grazing

land. We had been told Rufous Field

Wren, Calamanthus campestris, was

here. We could hear them calling, and

I managed to catch a glimpse of one

perched, for a few seconds, on the

wire of a fence. It was just long

enough to note its striated breast.

We also found Purple-backed Wrens
in several parties, chasing each other,

females expertly eluding males with

dodges and back passes, and leaping

over them, rather like a toreador step-

ping aside at the last moment from a

bull, charging at full gallop.

We went on from here to Sunset

Tank, where we intended staying over-

night. This sandy track was through

Mallee eucalypts, leptospermum coria-

ceum in flower, acacias and spinifex.

We would then come upon a cleared

area, very pretty, with a larger species

of Mallee eucalypt, and stands of

Callitris. The soil here was firm hard

sand, covered in grass. The thick

scrubby uncleared areas seemed to be

the sandy ridges of white colour.

We went on to Sunset Tank and the

cattle yard, and decided it was too

bleak, so went back to a place we
noticed earlier, when we had got out

to inspect a sick rabbit, and which H.
Nicholson killed and buried. A notice

further back had indicated that poison

was laid.

It was a pleasant spot, park-like and
quite off the track. We put up our tents

under a good clump of trees and made
an enormous fire for our evening meal.

The night was very clear and starry,

and the moon rose later. We had a

good look around in the morning in

this lovely place, called Kow Plains,

and finally moved off about midday.

The birds seen here, were Red-backed
Parrots, Major Mitchell Cockatoos,

Galahs, Ringnecks and Mulgas, a

Spiney-cheeked Honeyeater, Black-

capped Sitellas, Brown Treecreepers,

Eastern Whiteface, Yellow-tailed

Thornbills, Red-capped Robin male
and female. Restless Flycatcher,

Rufous Whistler and Grey Thrush.

We stopped at a water-hole for lunch

on the way back, still on Kow Plains,

and had a very good look at a Horse-

field Bronze Cuckoo hopping on the

ground. C. Hough and P. ReiHey
climbed a sandy hill, and found some
interesting wild flowers, one of them
being Bredameyera calymega, which is

a pretty bright blue flower growing
close to its stalk. From here we went
on to Ouyen to clean up, and fill the

cars with petrol for our trip home.

F.N.C.V. Property

Any person who is holding any property belonging to the Club, would they

please notify the Property Officer, J. Ros. Garnet.
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Readers^ Nature Notes and Queries

These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

The Editor's file of Nature Notes has been exhausted; please endeavour to

refill it as soon as possible. Everyone, including the Junior Members are encouraged

to contribute.

This description of a pleasant excur-

sion, together with observations of

fauna and flora, makes interesting

reading. It comes from H. R. Hobson

of Rosebery in N.W. Victoria.

Mid October and mid spring, and an

enjoyable weekend experienced in an

excursion through the Grampian Ranges
with its panorama of wildflowers and

birdlife, terminating at the newly es-

tablished Port Campbell National Park

on Victoria's South Coast

—

The night of the 14th was spent at Halls

Gap in readiness for the ascent to Mount
William, nearing 4,000 ft. and the highest

of the Grampian Peaks. Fortunately the

morning of the 15th was fine and clear

and the new Bellfield Dam was inspected

en route, and must surely add to the

scenic attraction when filled to capacity,

which may take considerable time, or

perhaps a better season than the past one.

After driving to the turntable on Mount
William, the final assault must be made
on foot, but if the weather is clear the

climb is worth the effort, as the view is

superb, with Mt. Elephant, 56 miles

away to the south-east, dominating the

horizon of Victoria's Western District.

It stands like a giant pachyderm from
which it is so aptly named.
On leaving Mt. William, the sealed

road leads to Dunkeld, and it is almost
unnecessary to leave your vehicle to see

the wildflowers; as Native Heath in

white and several shades of red, Thrypto-
mene, Grevilleas, Acacias, and others

grow on or near the roadside until Dun-
keld is reached, and the Grampians with

Mt. Abrupt and Sturgeon are left behind.

By midday the coastal town of Port
Fairy was reached and lunch was had on
the Southern Beach, where 2 Pied Oyster-

catchers always seemed to be in command
of the nearby territory and causeway.
A few Gannets patrolled beyond the

outer surf, and one Golden Plover quietly

watched from the rocky foreshore. About

20 Red-necked Stint fed behind the

causeway, and later in the afternoon a
Boobook Owl was flushed from coastal

scrub at Eastern Beach. At Killarney

Beach towards evening at least 20 Turn-
stones were observed feeding amongst
seaweed that had been washed ashore,

in which they are incidentally, remarkably
well camouflaged. Also present were se-

veral Hooded Dotterels. Sunday mor-
ning the 16th, from the cliff tops at

Childers Cove, a large sea bird (and what
must surely have been a species of
Albatross?) was seen soaring in the

troughs of the waves some half a mile
out to sea.

As the Great Ocean Road descends
through coastal scrub approaching Port
Campbell Bay, two Rufous Bristle Birds
were seen on the roadside, one bird

allowing cars to pass quite close, but
would disappear if one approached on
foot.

On Sunday evening 16th, as the sun was
setting, hundreds of the Short-tailed

Shearwater were watched as they returned
from the sea to Mutton Bird Island, in

the beautiful Loch Ard Gorge area.

Monday morning 17th, a stop was
made at Campbells Creek Bridge where
a pair of Southern Emu Wrens was seen;

also present were some Golden-headed
Fantail Warblers and one Sacred King-
fisher, 2 Yellow-tailed Black Cockatoos
and a Black-shouldered Kite.

A worthy National Park.

Currawongs at Beechworth

This note on birds from the Beech-
worth district in Victoria, comes from
Mrs. Frances Gladstone. Two of the

birds referred to are the Pied, and
the Grey Bell-magpies. In most recent

books on Australian birds, they are

referred to as the Pied and Grey
Currawong.
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Ever since we have lived here, we have

wondered about the flocks of Pied Bell-

magpies which come to our property each

autumn, to feed on the fallen pears.

In the past, we have wondered from
where they come, and to where they go.

However, last year, one pair stayed to

breed, and built a nest in a Long-leaf

Box-tree, close to our property. The nest

was a large one, built of leafy twigs and
sticks. By November of last year, this

pair had raised young ones, which we
could hear calling impatiently as the

parents hurried back and forth with

scraps of food.

Occasionally, the whole flock would
come, and stay for an hour or so, before

departing and leaving the one pair.

In another tree, not far away, a pair

of Black-backed Magpies built their nest;

while close by, were a family of Mud-
larks, and another of Black-faced
Cuckoo-shrikes.

All four families were living quite

happily near each other; but if a crow
appeared anywhere near the area, all

four parents would attack, and drive the

intruder far away.

Mrs. Gladstone also asks whether

the Pied and the Grey Bell-magpies

breed in Victoria?

Yes, both birds do breed in Vic-

toria, building fairly large nests of

twigs and sticks, lined with rootlets.

2 to 4 eggs are laid between September
and December.

The Pied Currawong does move
from the lowlands into the higher

areas during spring and summer, and
the Grey Currawong at times is noma-
dic.

Ravens—Scavengers or Killers?

The following note has been re-

ceived from Mr. John Seebeck, a

Research Officer with the Fisheries and
Wildlife Department, and refers to an

observation made by him and another

officer of that Department.

On September 19th at 3.00 p.m., on
the Maroondah Highway, just north of
the junction of the highway and the War-
burton Road, Fred Baum and myself ob-

served a raven attacking an object on
the roadside. We went back to have a

closer look, and found that the subject

of the attack was a domestic pigeon.

This bird had been almost completely de-

feathered on the head and back, and was
bleeding from numerous wounds on the

head, back and tail, and on the wings.

Many feathers were blowing about. The
pigeon, well grown, probably sub-adult,

was incapacle of co-ordinated movement,
and could not have lived long. From a

humane feeling rather than a biologist's

objectiveness, we killed the pigeon and
left it for the raven.

From the description of the injuries

to the pigeon, it seems likely that a

car had been involved at some stage,

and that the raven was acting in its ca-

pacity as scavenger. Both ravens and
magpies use the roadways as a source

for the picking up of food, and
magpies in particular suffer great losses

due to this habit.

Ed.

N. H. SEWARD PTY. LTD.
72-74 Bourke Street Melbourne

(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc..

Microscopes (Beginners' to

Research Models)

,

Bausch and Lomb (U.S.A.) Micro-
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Survey Instruments, etc.
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close -to nsiture

How many of us realize just how close we are to nature; and with what little

effort it can be studied?

From the fluttering moth at a lighted window, to the spiders in the darkest corner

of our garden shed; the wonders of the natural world are numerous—to the careful

and patient observer!

This is a series in which a look is taken at some of these creatures which

make up this "world in the garden". The aim is not to provide a completely

scientific treatise on each subject; but rather to provide enough general detail to

stimulate an interest in the things around us.

If the series encourages us not only to look; but to see something in what we are

looking at, then it will have served its purpose.

The word "bug" has different con-

notations for different people—Ameri-

cans apply it loosely to cover almost

all members of the insect world; to the

older members of the community, it

brings back memories of disturbed

sleep in beds infested with bugs; and
the intolerant person often uses the

word to indicate his annoyance at

being bothered by another, with the

expression "don't bug me".

Here, however, we shall use the

word in its correct sense—that is for

the members of the order of insects

called Hemiptera. Included in this

order are the bugs, cicadas, scale-

insects, plant-hoppers, and aphids—

a

very large group, in which there are

something like two thousand species in

Australia alone.

The appearance of the insects within

this group is vastly different, but they

all have one thing in common—

a

sucking beak which is used to feed on
plant, or insect and animal fluids. The
beak, when not in use, lies folded flat

along the underside of the body
between the legs.

Within the order Hemiptera are

two suborders. These are the true

bugs, the Heteroptera, in which the

wings lay flat and are folded across

the abdomen; and the Homoptera, in

which the wings are held roofwise over

the back, and which includes the

cicadas and plant-hoppers and the like.

One member of the true bug group,

which this year has been fairly plenti-

ful on the foliage of a Cassia shrub

in the garden next to my own, is the

Crusader Bug (Fig. 1). This is quite

conspicuous, with its yellow St.

Andrew's cross on its back, and being

about one inch in length. On other
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Fig. 1. The adult Crusader
Bug-, showing the St.

Andrew's Cross marking.
(Note. Three segments of
the left antenna have been
lost.)

Photo: G. Ward.

parts of the shrub were smaller and
differently marked bugs (Fig. 2).

When first noticing these, they ap-

peared to belong to perhaps another

species; but when realizing that with

these insects, as in common with some
others like the praying mantis, their

growth is accompanied by a series

of moults, and only with the final

moult do the wings appear, these

other smaller bugs, were in fact juve-

nile forms of the Crusader Bug.

One or two peculiar habits were
evident whenever I approached un-

cautiously towards the insects. The
first was a rapid vibration of the

orange-tipped antennae, of perhaps

15 or 20 vibrations per second. This

vibration appeared to be taken up
almost simultaneously by other bugs

Fig. 2. A juvenile Crusader
Bug, showing the upper
body markings.
(Note also the still younger
bug, and the wilted young-
leaf growth.)

Photo: G. Ward.
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in the immediate vicinity, but I ima-

gine that they all saw me together,

then started the vibration of antennae;

rather than it being passed from one
to the other as some form of signalling

device.

The other habit was that of circling

the particular stem of the plant on
which they were feeding, and keeping

it between themselves and myself as

they climbed upward.

A third habit of these bugs, and one

which I am thankful was not inflicted

on me, is their ability to direct a stream

of odorous liquid from the end of the

abdomen, with surprising accuracy.

No doubt this serves the purpose of

deterring potential enemies when they

approach too close to the insect.

An interesting association between
a praying mantis and Crusader Bug
took place in a friend's garden (Fig.

3). The mantis climbed over the top

of the bug, but did not attack it.

Whether this lack of attack was due
to the comparative size of bug, or

because of the discharge of the afore-

mentioned fluid, I am unable to say,

but it was an interesting observation.

The effect on the tip-growth of the

host plant on which the bugs are

feeding, is one of wilting and blacken-

ing, rather like frost affected foliage.

Another more commonly noticed

bug is of course the Harlequin Bug,

which attacks apples and other fruits,

and is frequently found feeding on
many types of large leaved weeds, par-

Fig. 3. Mantis versus Cru-
sader Bug. The outcome of
this encounter appears in the
text.
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I ig-. 4. Juvenile form of
I I irlequin Bug, with beak
inside a flower of Lippia
nudiflora. (Note the begin-
ning of wing development.)

Photo: G. Ward.

ticularly the marshmallow. Again, we
find two insects in association with

one another, but of different appear-

ance. This too, is the juvenile and

adult form, as shown in figures 4 and

5 respectively.

Here then, I have described two

members of the true bug group, but

these are not the only members present

in our gardens. There are others which

we will take a look at in a future ar-

ticle. Meanwhile however, although

the word "bug" may have unpleasant

associations, let us not ignore them;

for there is a great deal unknown

about them, and they belong to a large

group of which many are of economic
importance.

FOR FURTHER READING
Child, J., 1960. Australian Insects, Peri-

winkle Press, N.S.W.

Leach, J. A., Australian Nature Studies,

Macmillan and Co., Melb.

McKeown, Kieth C, 1942. Australian
Insects, Roy. Zool. See, N.S.W.

, Insect Wonders of A ustralia,

Angus and Robertson, Sydney.

Riek, Edgar, 1963. Insects of Australia,

Jacaranda Press, Brisbane.
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under

the

MICROSCOPE No. 8

Common

Objects

By
E. J. LeMaistre

People who own microscopes are

often heard to say something along

these lines .... "It's all very well, I've

read the articles on pond life and other

subjects, but there are no ponds near

where I live and in any case I haven't

got a collecting net, pipettes and petri

dishes. I put a fly under the micro-

scope but it was too big and too dark,

I looked at a leaf but the light from
the mirror wouldn't pass through it,

so what else can I look at? And it's

no good telling me to boil things in

acid or soak them in xylol or mount
them in balsam, I'm not an expert, I

just want to look at things."

Remarks such as these are very ty-

pical of people who, with a little in-

telligent guidance, could obtain a lot

of pleasure out of a simple microscope,

and then find it was well worth their

while going to a little extra trouble, to

be able to study the subjects of the

articles which they have perused.

So here are a few "common ob-

jects" and how to look at them.

Pollen—Take some 3" x 1" slips, and

gum a I inch square of black paper

in the centre of each. Find a flower

in the garden which has plenty of

pollen, for example, a tiger lily, arum
lily, or even a pumpkin flower; and
holding the slide gently, tap the flower

so that the pollen falls on the black

paper. If preferred, take off the pol-

len with a small brush, and transfer

to the black slide. The pollens show
under the microscope in their full

colour if top lighting is used. If the

instrument is not set up for this, simply

shine the beam of a torch on to the

slide.

Butterfly and Moth Scales—Dust
the scales from the wing of a butter-

fly in the same way as described above

for pollens, and use the same viewing

procedure. Also, view them on a

transparent slide with normal mirror

lighting.

Leaves—Some leaves are very in-

teresting when viewed with top ligh-

ting. Hairy leaves such as may be

found on some of the flat weeds, have
stellate hairs.

Insect parts—The mistake made by
newcomers to microscopy, is in placing

a whole fly on the slide, which is like

looking at the hide of an elephant

with a telescope. Much information

can be gained however, if the insect
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is studied piece by piece; legs, wings,

feelers, and eyes; first using trans-

mitted lighting, and then top lighting.

The compound eye of a butterfly, or

the proboscis of a blow fly, are ama-

zing, and some insects which have

four wings have a series of hooks on
one pair which fits over ribs on the

other pair, so that in flight they join

and function as two wings instead of

four.

Small insects—Very small insects

such as thrip, tiny fruit flies, and simi-

lar types, can be studied whole, and
it may help if the insect is viewed in

liquid.

Seaweed—Choose some of the very

fine types and study them in water.

Diatoms are often found growing on
the seaweed, and sometimes, small

marine animal life may be seen.

Shells—If sand is taken from the

mark where high tide reached, and
studied carefully, very small shells,

Foraminifera, are often to be found.

Use top lighting for these also.

CAMERAS AND

SPECIAL EQUIPMENT FOR THE

NATURE PHOTOGRAPHER

EXAKTA, PENTAX, PRAKTICA
CONTAREX, BESSAMATIC . . .

All the famous brands

Telephoto, Wide Angle Lenses
Close-up Equipment

HERBERT SMALL'S
259 COLLINS STREET, MELBOURNE

(Opposite Hotel Australia)
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Book Review
Fantastic Trees

By Edward A. Menninger

(published by Viking Press, New York)
Stiff cloth-cover with dust jacket,

9i" X 6i". 304 pages with half tone
plates and Hne drawings. Price $8.95.

Trees that make Rain — The Man-
eating Tree — Trees that Display Affec-

tion — Trees that Flap their Leaves.

All these subheadings sound intriguing,

and indeed they are; but these are only
a few of the trees described in the 34
chapters of this most absorbing book.
Many books which are devoted entirely

to Botany, may be used only for reference

purposes. Others are designed for use in

organizing garden layout or plant propo-
gation. This book however, as well as

being written authoritatively, is written for

the person with no specialized knowledge
of the subject.

Dr. Menninger reveals, in a most
pleasing and interesting manner, the

eccentrics and oddities of the tree world,

which are outnumbered by their more
normal and sedate relations.

Combined with the text and photo-
graphs, is the realization by the author
of the more complex and only partly

solved riddles of botany. Why is tree be-

haviour like human behaviour on oc-

casions? What guides the individual plant

in its struggle with change in environ-

ment. Dr. Menninger has drawn attention

to these facts without losing to the lay-

man, the appeal of the book.
A further attraction of this book, for

the Australian reader at least, is the fact

that no less than fifteen of our species

are mentioned specifically, while reference

is made to many others. The old argu-

ment as to which tree is the taller

—

American Sequoia or Australian Euca-
lypt—is taken up once again, but this

time is apparently settled in favor of the

Sequoia.
Incidentally, the dust cover design

features the Australian Baobab tree.

The book is completed with a very
interesting and thought-provoking epilo-

gue, written by the author to his brother.

A bibliography of principal publications

of reference is followed by a compre-
hensive set of notes, arranged in reference

to each chapter.

This is a book which may be used as

an authoritative reference for a number of
warmei^ climate or tropical trees, as well

as an addition to the library for the pur-

pose of pleasant browsing.
G.M.W.

F.N.C.V. Publications Available for Purchase

FERNS OF VICTORIA AND TASMANIA, by N. A. Wakefield. The 116 species

known and described and illustrated by line drawings, and there are 30
photographs. Price 75c.

VICTORIAN TOADSTOOLS AND MUSHROOMS, by J. H. Willis. This describes

120 toadstool species and many other fungi. There are four coloured plates

and 31 other illustrations. New edition. Price 90c.

THE VEGETATION OF WYPERFELD NATIONAL PARK AND A CHECK LIST
OF ITS VASCULAR FLORA, by J. Ros Garnet. Coloured frontispiece, 23 half-

tones, one hundred line drawings of plants and a map. Price $1.50.

Address orders and inquiries to Sales Officer, F.N.C.V., National Herbarium,
South Yarra, S.E.I, Victoria. Payments should include postage (4c on single copy).
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Field Naturalist Club of Victoria

Whilst in course of preparation of this issue, we received the very sad news
that our former Secretary, Mr. E, H. Coghill, had passed away.

Here was a man who continued to serve our Club into the last months of

his life.

We extend our deepest sympathy to his family and relatives in this difficult

time.

General Meeting—10 April, 1967

The National Herbarium Lecture Hall

was comfortably filled for the first

meeting after the Annual Meeting. The
President, Mr. W. Lloyd Williams, opened
the proceedings and extended a warm
welcome to members and any guests

present.

On a motion moved by Mr. J. Strong
and seconded by Mr. WooUard, the

minutes of the February General Meeting
were taken as read.

The President brought to the notice of
the meeting the following points.

1. The fact of the April Naturalist

being the one thousandth issue of the

magazine.
2. Mrs. Gladstone had been appointed

representative of the club for the Mt.
Pilot Reserve.

3. Mr. J. Ros Garnet's successful no-
mination for the Natural History Medal-
lion of 1966. He also mentioned that

Mr. N. McD. Taylor had been reappoin-
ted as Honorary Treasurer, and Mr. Blott

as Assistant Treasurer.
Correspondence was received, and

concerned a report from the Fisheries
and Wildlife Department reporting on
the setting aside of a reserve for the
protection of the Helmeted Honeyeater,
in the Woori Yallock Creek area; an
application from the Latrobe Valley
F.N.C. for further reserves in the area
between Anderson's Track and the Rail-
way near Moe; and an extension to the
Wildflower reserves near Nayook, by the
Forests Commission.

Mr. A. J. Fairhall and Miss Woollard
moved and seconded that the correspon-
dence be received.

The guest speaker, Mr. Jack Hyett,
was introduced by the President, and be-

fore beginning his lecture on Bats, he
made mention of the lack of sightings

by him of the colony of Helmeted Honey-
eaters in the Cardinia Creek area, over
the past six months. He also asked that

if any member had any information of
this colony, to contact him.

Mr. Hyett then began his lecture in

his own easy-to-listen-to style, and treated

members to a most informative and in-

structive evening, gently tempered with
humour. Among the points mentioned
was the fact that only three creatures
had employed the use of flapping flight.

These were the Pterodactyls of pre-

historic times, the birds, and the bats.

The difference in bone structure of the
upperarm, fore-arm, and digits of these
three, was clearly shown by three chalk
diagrams. They showed the one very
long digit forming the leading edge of
the wing on the pterodactyl, the modified
three digits of the bird which hold the
primary feathers; and the umbrella-Hke
rib arrangement of the digits of the bat,

which supports the patagiiim.
To explain how the transition to flap-

ping flight may have taken place, the
speaker explained the evolving of the
folds of loose skin between the legs and
along the body of some of our possums.

Bats almost certainly developed from
insectivores, and although many mam-
mals have evolved gliding flight, only the
bats have been successful with flapping
flight. They belong to a very successful
order, for 980 species belong to the

Chiroptera. There are two groups within
this order, the fruit and nectar eaters,

and the insect eaters, and they belong to

the Megachiroptera, and Microchiroptera
respectively.
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There are no true vampires in Aus-
tralia, although we have the False-
vampire or Ghost Bat of Central Aus-
tralia. This bat is cannabilistic among the

smaller members of the order. Our largest

bats are mainly found in Queensland,
and include the Grey-headed Fruit Bat,

which on occasions, does visit fairly

southern parts of Victoria.

The smaller bats, in common with
smaller birds, have a body temperature
problem. Because of the fact that the

surface area of small animals is large

compared with their volume, bodyheat-
loss is quite rapid. There are two methods
of controlling this heat loss by bats, one
of which involves their living in tropical

or equable climates; and the other being

by the use of a hibernating period. This

is during the day with bats, when they

hang upside down with very little body
activity.

The legs of the bat are joined with the

patagium, and so that synchronization

between legs and arms is achieved, the

knee joint of the bat bends in the opposite
direction to our own.
The flight muscles are not attached to

a keel-bone as with birds, but are at-

tached to the rib-cage which is rather

flattened and broad. The outwardly tur-

ned feet enable the bat to hang inverted.

The skull is somewhat flattened, and
the upper jaw bones are reduced in size.

The incisor and canine teeth are needle

sharp, while the molars and pre-molars
have strongly curved cusps. The move-
ment of the jaw when chewing is a side

to side shearing movement.
Although not observed often, the birth

of a bat apparently takes place with the

mother hanging by legs and thumbs, while
the infant is born feet first. It is then
supported by part of the patagium in

basket fashion, and then transferred to

the teat area.

The eyesight of bats is generally quite

good, even in daylight, and a number
of experiments have been carried out in

an effort to determine their method of
finding their way in the dark. This has
been resolved as being due to the pro-
duction by the bat, of high pitched
sounds which, on coming into contact
with surrounding objects, are echoed
back to the super sensitive ears.

With bats as common as they are, sur-

prisingly little work has been done with
them, and a great deal of this has ap-
peared in the Victorian Naturalist. How-
ever, a tremendous amount remains to

be investigated, and people such as
FNCV members can really do some
worthwhile work in this field.

These were Mr. Hyett's concluding
remarks, after which the President con-
veyed his warmest thanks, and asked the

members to respond in the usual manner,
for a most interesting and inspiring

address. This they did.

A number of questions followed, which
the speaker answered fully. Also, an
interesting comment from Mr.
told of his keeping a bat for three weeks
and feeding it on moths. These it ma-
noevered to its mouth with the help of
the patagium. He fed it eight moths
every evening, but it had no water for

the three weeks; although Mr. Hyett
stated that bats do drink.

Under General Business, the President

informed the meeting that the retired

Secretary, Mr. E. H. Coghill, was very
ill in hospital.

The new members, as listed in the

Naturalist for April, were duly elected

and welcomed.
Group representatives were invited to

speak about their particular coming
events, and an invitation to attend

meetings was issued from the Mammal
Survey Group to all those interested.

The subject for the evening in May
was announced, and is to be an address

on Polychaete Worms by Mr. R. L. Jensz.

Under the heading of Nature Notes
and Exhibits, Mr. D. Mclnnes asked for

volunteers to help with this year's Nature
Show, and also that the Hawthorn Junior
F.N.C. asked that they be allowed to

control the whole of the reptile display.

Another member spoke of an experience

which she had had on the Irrawady River
in Burma, when what appeared to be
leaves on the trees lining the river banks,

suddenly came to life and flew into the

air, darkening the sky for half an hour

—

they were bats.

The Exhibits numbered three—some
small unidentified shells from Werribee, by
E. Dixon; a nymphal skin of the Green
Monday Cicada, by M. North; and a
specimen of Marianthus erubescens from
W.A. by Mr. A. E. Brooks.
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Botany Group Meeting

With 23 members and visitors present,

and Mr. Fuhrer in the Chair, Mr. Bruce
Muir spoke on Botanical Collecting; in

the course of which he showed us pressed

specimens collected by Robert Brown
in 1805, and another of maidenhair from
the Joseph Banks collection, when Cap-
tain Cook first landed at Botany Bay in

1770. This specimen came from the

British Museum. There were other speci-

mens reputed to be dated 1696, and came
from the Strassburg Herbarium. There
was also the Sonder collection, bought
by the Government, through Baron Von
Mueller, 1870-1873, for £900. These
specimens were all in a wonderful con-
dition and easy to identify. Mr. Muir
said that one reason for having more
than one specimen of any one plant was,
in part, to note variations in plants grow-
ing in various habitats; and also among
those in the one locality as well. In
preserving specimens, it is best to press

them at once if possible; otherwise, keep
them in airtight containers, and if of a
very delicate nature, in jars containing a
preserving fluid. Also for delicate flowers,

it is best to press them between layers

of fine plastic foam. When pressing plants

or flowers between sheets of paper, it is

necessary to change the paper daily, or
better still, twice daily until the speci-

mens are fairly dry in order to preserve
their colour. Some flowers keep their

colour well over the years, but others
lose it very quickly.

Geology Group, 1st March

32 members and visitors attended with
Mr. Dodds in the Chair.

Mr. Sault reported on the club excur-
sion to San-Remo and Cape Woolamai.
At the San-Remo back beach, members

examined the shore platform and cliff

formations where sedimentary rocks of
Lower Cretaceous age are overlain by
older basalt of Oligocene age. Members
collected much fossil wood, the replace-
ment mineral of which is, in part, siderite,

"Iron Carbonate". Afterwards the party
made a brief examination of the pink
granite at Cape Woolamai and the older
basalt which overlies it in places. The
subject for the evening was a talk by
Mr. Mclnnes on "Metamorphic Rocks".
He began by describing contact-

metamorphism. When slates and shales
have been intruded by granite, pieces of
country rock are assimilated into the
magma around the inside edge of the

contact zone. These are known as

xenoUths, and the predominant mineral
as a result of recrystallization is usually

biotite. Outside the contact zone, the

area is known as the contact aureole
and may extend for a short or a con-
siderable distance.

The rocks in this area are changed by
thermal-metamorphism to hornfels. Mine-
rals in this type of rock, lie in all direc-

tions interlacing with one another, and
form a fine grained rock. The minerals
are mostly aluminium silicates, the type
formed being dependent on physical fac-

tors during metamorphism. Andaliisite is

formed at high temperature and low
stress. If the stress becomes greater,

Andaliisite will change to Sillimanite.

Another aluminium silicate, cyanite, is a
high stress, moderate temperature mine-
ral, found also in metamorphosed argil-

laceous rocks. Two micas, biotite and
muscovite are also prevalent. The speaker
mentioned that in the case of limestones,

the metamorphic product is marble.
Limestone is composed of the hard parts

of calcareous organisms, which contain
calcite or aragonite; and as these minerals
are "weak" minerals, little mineralization
takes place when metamorphosed. The
speaker then spoke of regional-metamor-
phism. He said that as a result of large
scale folding, and concordant intrusion,

the formation became segreted into

layers. Stresses during this process cause
newly formed minerals to have a habit
of forming in parallel layers, usually at

right angles to the pressure. This may
occur along planes of cleavage or bed-
ding, and is termed schistosity. The rocks
are thus metamorphosed to gneisses and
schists. Gneiss of clay origin is called
paragneiss; those of igneous origin, ortho-
gneiss', and those of sandstone origin
psammite gneiss. Mica is a predominant
mineral in gneiss and schists, biotite being
the most common variety. Mica schist is

a common metamorphic rock in N.E. of
Victoria. Sometimes biotite breaks down
into cJilorite, in which case chlorite schists

or phyllites are formed. Another mica
often found in metamorphic rocks, is

sericite, which is derived from the break-
down of orthoclase. The speaker quoted
cordierite as another common mineral
of both gneiss and schist, which breaks
down to pinite, which in turn may alter

to garnet. Mr, Mclnnes quoted many
more minerals and their alteration pro-
duct, and was thanked by an enthusiastic

audience for his excellent lecture.
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Microscopical Group Meetings

January and February, 1967

January

Fifteen members and visitors attended

this meeting, and ten microscopes were
on display at the bench. Mr. D. Mclnnes
was elected to the post of acting chair-

man, as Mr. J. Daws was on vacation.

The minutes of the previous meeting

were read and confirmed.

Mr. K. Trotter informed the group that

it was doubtful if Mr. H. Barratt would
be well enough to attend any future

meetings, and because he had let his sub-

scription lapse, he would no longer

receive copies of the Naturalist. He
moved a motion that a request be sent

to the Council, suggesting, as a mark of

recognition for the years of service ren-

dered to Microscopy in the field of

Diatomaceae, that the name of Mr. Bar-

ratt be returned to the posting list for all

future copies of the Naturalist. Mr. D.
Mclnnes offered to put this request to

the next Council Meeting. It was also

decided to call a meeting of the Pro-
grammq Committee in order to draw up
the group's future activities. The com-
mittee consisted of Messrs. Mclnnes,
Woollard, Trotter, Strong, Genery (snr.)

and Genery (jnr.).

The rest of the meeting consisted of

an exhibition and discussion of members'
slides which included a number of slides

from a box of various specimens of

coprophagous fungi, prepared by Mr. H.
A. Dade of Benalla. These were shown
by Mr. D. Mclnnes.
An example of the intricate antennae

from the male silkworm moth Bombyx
mori was exhibited by Mrs. Seamens.

Other exhibits were a slide of some
silica bodies of difficult identification ob-
tained from Californian diatomaceous
earth; a slide of "plates and anchors"
(synaptera), and eggs of a brine shrimp
fixed in paint.

—

Mr. K. Trotter.

Radula of the limpet.—/. Strong.

Some colonial rotifers, a slide of liver

fluke from Tanti Creek area, and an
adult Dobson fly raised from the larva.

Mr. W. Genery.
adult Dobson fly raised from the larva.

—

February

25 members and visitors attended this

meeting which was presided over by
Mr. J. Daws.

The minutes were read and confirmed.
Between the last meeting and this, a

meeting of the Programme Committee
had been held at which the programme
for the balance of the year was planned.

Mr. Mclnnes informed the group that

the request regarding Mr. Barratt's copies
of the Naturalist has been agreed to by
the Council. He also raised the point
that it would be a good idea if all of
Mr. Barratt's drawings of diatoms should
be photographed for record purposes,
this was agreed to and Mr. J. Daws
offered to carry this out.

Mr. Mclnnes asked for more short

articles for the Naturalist; however, Mr.
W. Genery asked if there was any
explanation for the non-publication of
his last article which had been in the
hands of the editor since August last.

Members expressed disappointment and
hoped that this omission would be soon
rectified.

The evening was one of a general
nature, at which slides were selected

from the slide library and exhibited

under those microscopes at the bench,
and discussed by exhibitors. Many of
the slides, especially those of diatoms,
were in a sad state, with covers broken,
objectives carelessly racked down into

the balsam, and some in which the ob-
jects were missing entirely. Mr. K. Trotter

kindly offered to take them home and
repair them, or do whatever was pos-
sible. This was agreed upon.
The following were the slides and

exhibitors:

—

Some stained plant sections—Mr. C.
Nance.

A type slide of diatoms—Mr. D. Mclnnes.
A type slide of diatoms—Mr. H. Barratt.

Algae showing some diatoms—Mr. J,

Strong.

A fairy fly (slide by Mr. Blackburn )^

—

Mr. P. Genery.
Bee sting—Mr. P. Genery.
Slide of arranged diatoms—Mr. P.

Genery.
Spider, whole—Mr. J. Daws.
Spinarette of spider—Mr. J. Daws.
Marine diatoms—Mr. K. Trotter.

Tectites—Mr. K. Trotter.

Tectites—Mr. K. Woollard.
Epistylis—Mr. W. J. Genery.
Larvae and eggs of Pulex irritans—Mr.
W. Genery.

Arteminis salinis—Mr. W. Genery.
Cross section of plant stem—Mrs. F.

Seamens.
Cross section of rush stem—Karl Meyer.
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F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETINGS

Monday, 8 May—At National Herbarium, The Domain, South Yarra; com-
mencing at 8 p.m.

1. Minutes, Reports, Announcements. 2. Correspondence.

3. Subject for the evening: "Polychaete Worms"—Mr. R. L. Jensz.

4. Election of New Members.
(a) Ordinary

:

Miss Florence B. Murray, 13 Gaynor Court,, Malvern SE 4. (Interest—Repro-
ductions in Molluscs.)

Dr. Mona Blanch, Kallista, Vic.
Mr. David McKelvey, lib Smithdene Ave., Ringwood East. (Interest—Botany.)

(b) Joint Ordinary:
Mr. David and Mrs. Diana Sewel, Flat 2, 16 Canterbury Road, Camberwell.

(Interest—Botany and Microscopy.)
(c) Country Member:

Mrs. R. P. Knight, Cairnoorat Private Mailbag 5, Terang, Vic.
Mr. George A. Broadway, "Taworri", 62 Campbell Street, Castlemaine.

5. General Business.

6. Nature Notes and Exhibits.

GROUP MEETINGS

(8 p.m. at National Herbarium, unless otherwise stated)

Thursday, 11 May—Botany Group. Mr. R. V. Smith will speak on "Weeds".

Wednesday, 17 May—Microscopical Group.

Friday, 26 May—^Hawthorn Junior F.N.C. meeting in Hawthorn Town Hall at 8 p.m.

Thursday, 1 June—Mammal Survey Group. This group meets in the library of the

Fisheries and Wildlife Dept., Flinders Street Extn., at 7.45 p.m.

Friday, 2 June—^Preston Junior F.N.C. meeting in the Rechabite Hall, 251 High
Street, Preston (north from Bell Street), at 8.00 p.m.

Monday, 5 June—Marine Biology and Entomology Group. This group meets in

Mr. Strong's rooms at Parliament House at 8.00 p.m. Enter through private

gate at south end of building.

Wednesday, 7 June—Geology Group.

Thursday, 8 June—Botany Group.

F.N.C.V. EXCURSIONS
Sunday, 21 May—Coimadai. This excursion will be led by members of the Geology

Group. The coach will leave Batman Ave., at 9 a.m. Fare $1.80; bookings with
Excursion Secretary. Bring one meal and a snack.

Thursday, 31 August, to Sunday, 10 September—^Broken Hill. The party will leave

Melbourne on 3 1 August, staying overnight at Mildura, and reaching Broken Hill

on Friday 8 September, with day trips in conjunction with the Barrier F.N.C.
An extra day will be added to the return journey, to avoid a late arrival in

Melbourne. The cost wili depend upon the number going, but it is not expected
to exceed $100 inclusive (lunches excepted). Bookings should be made with the
Excursion Secretary, accompanied by $10 deposit, with the balance to be paid
by the end of July.
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Some Littoral Plants of Flinders Island

By Peter Saenger*

The coastline of Flinders Island

consists mainly of steep sandy beaches

alternating with rocky headlands,

mostly of granite. However, there are

limestone reefs and cliffs at Settlement

Point, and a small limestone headland

on the northern shore of Tanners Bay
(see Fig. 1). Both these localities

proved to be rich collecting areas.

At Settlement Point, Neptune's

necklace Hormosira banksii, the

brown bubbleweed Colpomenia sin-

uosa and Padina fraseri constitute the

main plant cover in the shallow water;

while Caulerpa brownii, Codium galea-

tum, Ecklonia radiata and Cystophora
spp. form the deep water elements. It

was here in the sheltered rock-pools

that the green crustose alga Dic-

tyosphaeria sericea occurred.

In the deeper water around Settle-

ment Point, large areas of the sea

nymph Cymodocea antarctica are to

be found. Another angiosperm known
as the Marine Fibre plant Posidonia

australis, forms extensive areas which
may become exposed at low tide.

These can be seen at numerous localit-

ies but are particularly striking off-

shore from Lady Barron, and between

Cape Barren and Long Islands. In

January, vast numbers of the opened
capsules of this plant are washed up
on the beaches around Flinders Island.

When the leaves of this plant decay,

the leaf fibres are rolled into close

* Botany Department, University of Melbourne.

balls by the wave action and these

may be found washed up on the

beaches in a variety of sizes. A third

angiosperm occurs at Cameron Inlet,

on the east coast of Flinders Island.

Here the grass wracks Zostera muel-

leri and Z. tasmanica, so common on
Victorian shores, occur in small pat-

ches.

The area displaying the clearest

zonation both of animals and plants

was the granite headland on the east

coast overlooking Babel Island. Roch-
ford (1957) shows the "east Tasma-
nian" surface water mass extending

from the Tasmanian east coast to the

southern tip of Flinders Island, but

indicates a strong, seasonal fluctation

in its position. In March, this cool sur-

face water mass appears to be at its

most northern position and is shown
to influence coastal temperature and
salinity of the southern half of the

coast of Flinders Island. This "east

Tasmanian" water mass has a temp-

erature in March of 14-2°C (Winter,

12°C; Summer, 16-18°C); while at

the same time the waters of North-

eastern and Eastern Bass Strait are at

16 8° and 19 ^"C respectively. How-
ever as Guiler et al. (1958) point out,

the water temperatures become higher

offshore, owing to the influence of the

warm, southward-flowing East Austra-

lian current, so that 30 miles east of

Babel Island the summer temperatures

are 18-19°C, while in winter they

are just over 13°C. This somewhat
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colder belt of water lying close to the

east coast of Flinders Island allows a

rich algal flora to develop.

The constant battering of waves on
this headland is reflected by a large

spray zone characterized by the small,

light-blue periwinkle Melaraphe uni-

fasciata. Below this zone a dark band
consisting of two lichens Lichina con-

finis and Verrucaria sp. is conspicuous.

At high water mark a diffuse barnacle

zone occurs, consisting of at least two
barnacle species. This is followed by
a zone consisting almost purely of the

sea lettuce Ulva lactuca and the brown
alga Scytosiphon lomentaria. A nar-

row but conspicuous band of the green

alga Codium galeatum occurs below
the Ulva zone, especially in more ex-

posed areas. In more sheltered habi-

tats, this Codium zone appears to be

replaced by a Dictyopteris-Wrangelia

zone with a few small patches of the

tube worm Galeolaria caespitosa. It

is in this zone that large numbers of

the black elephant snail Scutus anti-

podes and the mutton fish or abalone

Haliotis ruber were observed.

In the lower littoral region the sea-

squirt Pyura stolonifera occurred, fol-

lowed by a band of the southern bull-

kelp Durvillea potatorum, a species

of cold water affinities (Fig. 2). The
kelp Macrocystis angustifolia and
several Cystophora species occurred in

the deeper rock pools. Two species of

cold water affinities, Durvillea antarc-

tica and Macrocystis pyrifera, are

absent on Fisher Island (Gillham,

1965), but are found on Tasmanian
coasts (Guiler, 1952). These two
species were also absent on Flinders

Island.

However Gillham (1965), states

that on the northern coast of Fisher

Island, members of the Siphonales be-

come conspicuous, among them
Caulerpa cactoides, C. simpliciuscula,

C. sedoides and Codium muelleri.

Without exception, the Caulerpa

species mentioned were not observed
on Flinders Island, and as these

Caulerpa species are usually temperate
water indicators, their absence suggests

that the waters around Flinders Island

may be significantly cooler than Vic-

torian waters where these Caulerpa
species are common, but not cold

enough for Durvillea antarctica and
Macrocystis pyrifera to grow.

Guiler et al. (1958, p. 181) con-

cludes from evidence at Fisher Island

that the "apparent reduction in the

size of cold water loving species such
as the southern bull-kelp .... points

to a slight warming of the cool water".

Although no such reduction in size

was observed at this east coast locality,

the fact that Macrocystis angustifolia

and Durvillea potatorum are apparent-

ly absent at other localities on Flinders

Island, seems to support his conclusion

that "all dominant species are cold

temperate in affinities, but the warm
temperate element is very much
stronger at Flinders Island than in

Southern Tasmania" (p. 181).
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APPENDIX
List of Littoral Marine plants collected

during January-February 1967. (This list

is nowhere near complete but may serve

as a basis for further work. Unfortuna-
tely no seasonal changes in species occur-

rences has been incorporated.)

Angiosperms:

Cymodocea antarctica

Posidonia australis

Zostera muelleri

Z. tasmanica

Lichens:

Lichina confinis

Verrucaria sp.

Chlorophyceae:

Caulerpa brownii
C. flexilis

Codium australicum
C. galeatum
C. lucasii

C. pomoides
C. spongiosum
Dictyosphaeria sericea

Enteromorpha sp.

Ulva lactuca

Rhodophyceae:

Corallina officinalis

Dicranema grevillei

Gelidium pusillum

Jania fastigiata

J. micrarthrodia
Laurencia botryoides
Lithothamnion sp.

Nemalion helminthoides
Phacelocarpus labillardieri

Plocamium preissianum
Wrangelia plumosa

Phaeophyceae:

Colpomenia sinuosa
Cystophora torulosa

Cystophora spp.

Cystoseira sp.

Dictyopteris muelleri
Durvillea potatorum
Ecklonia radiata

Ectocarpus sp.

Halopteris spicigera

Hormosira banksii

Macrocystis angustifolia

Notheia anomala
Padina fraseri

Phyllospora comosa
Sargassum undulatum
Sargassum sp.

Scaberia agardhii

Scytosiphon lomentaria
Seirococcus axillaris

Sphlachnidium rugosum
Zonaria crenata

Cyanophyceae:

Rivularia australis

F.N.C.V. Publications Available for Purchase

FERNS OF VICTORIA AND TASMANIA, by N. A. Wakefield. The 116 species

known and described and illustrated by line drawings, and there are 30
photographs. Price 75c.

VICTORIAN TOADSTOOLS AND MUSHROOMS, by J. H. Willis. This describes
120 toadstool species and many other fungi. There are four coloured plates

and 31 other illustrations. New edition. Price 90c.

THE VEGETATION OF WYPERFELD NATIONAL PARK AND A CHECK LIST
OF ITS VASCULAR FLORA, by J. Ros Garnet. Coloured frontispiece, 23 half-

tones, one hundred hne drawings of plants and a map. Price $1.50.

Address orders and inquiries to Sales Officer, F.N.C.V., National Herbarium,
South Yarra, 3141, Victoria. Payments should include postage (4c on single copy).
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Naturalists' Records

Observations made by amateur
naturalists have much potential value,

and are worth recording systematically

to facilitate future reference to them.

The system which is now in almost

universal use for this purpose is a

very simple one, adaptable to all bran-

ches of biology, and equally suitable

for both great research establishments

and for the most modest amateur. The
writer devised the system over 40
years ago soon after beginning field

and laboratory research in West Afri-

ca, and later introduced it to the Com-
monwealth Mycological Institute at

Kew (England). Subsequently he

found that it had been evolved in-

dependently by several other biolo-

gists, both amateur and professional,

a fact which indicates how practical

it is and how obvious in principle.

The key to the system is a register

in which a serial number is allotted to

each collection. The word "collection"

is used here in a broad sense to apply

not only to natural objects but also,

in other cases, to observations. Mem-
bers of this club who study birds do
not collect birds, but they do collect

a great deal of information about

birds. A student of aquatic organisms

will, however, legitimately collect

algae, insects, and microscopical orga-

nisms from dams or billabongs, and
will take them home for examination

and preservation.

You may give your register any
appropriate name. The writer's first

register was called his "Case Book"
because it concerned cases of plant

diseases. In the great fungus herba-

rium of the CM. I., it is called the

By H. A. Dade

"Accession Book", and consists of

an impressive row of large leather-

bound ledgers, with serial numbers
now in six figures.

The serial number which identifies

a collection is attached to all records:

detailed notes, drawings, photographs,

preserved material, microscope slides,

etc., and is the clue which enables the

worker to find, easily and quickly, all

references in his records. The figures

of the number should be preceded by a

capital letter or letters of some sig-

nificance. They could be the natura-

list's initials, or the initials of an in-

stitution, which will serve to identify

the source of the records. An example,

chosen at random, is "CUP", indi-

cating that the collections are in the

Department of Plant Pathology of

Cornell University.

The register can be any kind of note

book or exercise book. In practice,

the writer now uses 8" x 5" notebooks

in which rough entries are made over

a period of days or weeks until work
on a particular collection is finished.

Later, at some convenient time, he

makes a fair copy in thick exercise

books with stiff covers. It is not ne-

cessary, and is even undesirable, to

use loose-leaf books. Entries extend

over pairs of facing pages; at the

left hand of each page a narrow co-

lumn is ruled off. In this column on
the left hand page the serial number is

entered, e.g., "X.135", and against it

are written the usual essential collec-

tion data, i.e., the nature of the mate-

rial collected, the locality, date, and

collector's name (friends and corres-

pondents may contribute specimens
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or data, or consult, or ask for identifi-

cations). It is neither necessary nor

desirable to add further details, though

sometimes there may be added a note

on weather or other environmental

factor. In the narrow column on the

right hand page a series of small let-

ters, "a, b, c" etc., is entered, one for

each organism observed or found in

the collection. This letter completes

the serial identification number, e.g.,

"X.135.C"; against it the name of the

organism (if known) is written. If it

is not known, the generic name, or

that of any larger taxon, is entered,

followed by "tax. sp. I (or II, and so

on)": this will serve as its temporary
designation pending full identification,

when the correct specific binomial

can be written in.

Detailed notes should not appear

in the register: their proper place is

in record books where full accounts

are kept. All books other than the

register should be in the form of

loose-leaf files, which provide for ex-

pansion and the interpoliation of ever

increasing accumulations of inform-

ation. An inexpensive and very use-

ful form of loose-leaf binder is the

simple quarto kind used by high

school students, each unit consisting

of two stout cardboard covers and two
brass screw posts. Starting with

posts, one can change to I" posts or

longer ones as the file thickens. Pun-
ched sheets can be obtained from
stationers, or plain sheets can be pun-

ched with a small machine.

The next instrument in the system

is an Index. This is an alphabetical

list of the specific names of organisms,

preferably one sheet per species. Un-
der each heading the serial numbers
of each collection is written in. Usual-

ly no further details are necessary,

though in certain cases an extra item

of information may be usefully ad-

ded: e.g., in the case of parasites

which attack more than one host, it

is often desirable to add, following

the number, "on (name of host)".

This Index should be given an ap-

propriate title, such as "Fungus In-

dex", "Bird Index", or "Insect Index".

This Index brings together clues to

all collections of each species.

Sometimes it is an advantage to

have a second Index. A working plant

pathologist will want to keep a Host

Cuil. (Urb/J^, S. 2.

A specimen entry from the writer's Register of coprophilous fungi. These records are cross-indexed
in an Index of Fungi, and detailed notes on the fungi appear in taxonomic files and ecological
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Index as well as a Parasite Index. In

the first he will find all the parasites

recorded on each particular host; in

the latter, all the hosts attacked by a

particular species of parasite will be

listed together. In special cases, other

indexes may be required. A friend of

the writer who was an expert on the

Diatomaceae kept a Locality Index in

which was entered all the species of

diatoms from, for example, the Ara-

fura Sea and the famous fossiliferous

sites in New Zealand.

Detailed notes should be kept in se-

parate files, together with drawings,

photographs, and correspondence. It

is best to arrange these notes in taxo-

nomic order, according to the system

of classification approved by the

worker. New records of hitherto un-

recorded species can be inserted in

their proper places. As time goes on,

some rearrangement of these files will

become necessary, as, for example,

when names are changed according

to new conceptions of relationships,

or when identifications are found to

be faulty. As records accumulate, it

is convenient to increase the number
of files, giving each the title of the

relevant taxon. Order or Family.

Another aspect of the naturalist's

work is more generalized. This will

include observations on ecology, or on
migration patterns, on experimental

methods, apparatus, or microtechni-

que, and all kinds of phenomena
which affect all the organisms, data

which would be lost or very difficult

to find if written only in notes on
specific organisms. Such notes should

be kept in another file or files; they

become more interesting as time pas-

ses and the accumulated information

may then suggest new lines of thought

and investigation. Such data as reac-

tion to substratum, types of soil, temp-
erature and humidity, may not be
suspected, and cannot be demonstra-

ted, until a large volume of informa-
tion has been collected.

All material evidence, like preserved

specimens and microscope slides,

which cannot be stored in files, should

bear identity numbers, which will at

once relate them to all records con-

cerning them.

It is important to avoid over-

organization, a common disease of

this age. Very elaborate systems are

often attractive, but prove to be a great

nuisance, causing much time to be

wasted on operating the system in-

stead of being employed usefully in

constructive thought and research. The
method which has been described is

even simpler than it may seem, it is

elastic, and can be modified to suit

any kind of biological work.

Correction

In the Victorian Naturalist 84, (5): 138, 139, the two photographs were

credited to J. Ros Garnet. In fact, Miss D. Nason of Wangaratta, was the

photographer.

Also, in the general report of the April Meeting on page 160, column 2

at line 16, the name of Morley should be entered after Mr.
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The Story of the "Welcome Stranger"

By T. F. ZiRKLER

Late last year members of the Geo-
logy Group made a visit to Dunolly

and Moliagul and heard retold the

fascinating story of the Welcome
Stranger nugget.

It would perhaps be interesting to

retell the events surrounding the find-

ing of this giant; claimed to be the

biggest ever.

The stories are many in Dunolly,

and the years have certainly not de-

tracted from the story of the find. They
tell you of the many nuggets found

in the boom days, and those that

are still there waiting.

Members of the F.N.C.V., sad to

relate, found none. The "big one"

though, is there, in replica, in the

town's Historical Museum, which was
visited—2,332 ounces of it, and sold

by the lucky finder for £10,000.

Today's value, would be perhaps

$70,000.

In 1869, Jack Deeson had a little

farm at Moliagul, not far from Bull

Dog Gully, where he lived with his

wife and family. He was a strongly

built man, and had, as was the custom
in those days, a full black beard. With
the Deesons lived Dick Gates, a single

man, who, like his mate, sported a

full beard.

They both came from the same
county in England, and eked out a

precarious livelihood, farming, and
fossicking for gold. They were mates

and what one had, the other shared.

Things had been going badly, and
Deeson owed money, and was being

pressed for it. This hot February day
in 1869 was to change all that.

Gates was ploughing, and Deeson

decided to do a little scratching down
the gully. He put his pick and shovel

on his shoulder, picked up his billy,

and walked off in a north-easterly di-

rection from the house. He reached

the gully, selected a likely spot near

some ironbark trees, and started work.

He only worked for a short time when
his pick handle broke. Muttering to

himself, he stooped down to retrieve

his pick head, and caught the glint of

gold where his pick had struck. He
scraped away some dirt, and there,

before his eyes was the huge nugget.

Covering up his find he hurried back
to the house for assistance. Telling

his wife he wanted Dick, he hurried

back to the gully.

Gates soon arrived, and the two men
managed to prize the nugget loose, and
get it back to the house. As it was the

end of the week, with the bank in

Dunolly being closed, they decided to

hide the golden prize, because of fear

of theft. They decided on the plan of

putting it in the fireplace. This they

did, first removing bricks, and after-

wards carefully replacing them, and
lighting a fire. Next day was Sunday.

Much to the men's consternation, visi-

tors arrived. Not a word was spoken
of the gold, and what the visitors

thought of the fire burning in the fire-

place on that hot February day is not

recorded.

It was Tuesday before they got the

nugget, well covered with bags, on to

a dray and on the road to Dunolly, 12

miles away. They pulled up at the

London Chartered Bank in the main
street, and leaving the dray well guar-

ded, entered.
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"How much a hundredweight are

you giving for gold today?" Deeson
asked.

"How much a pennyweight?" coun-

tered the bank manager.

"Well yes!"

They were told.

"How much an ounce?"

Again they were told; it was a little

under £4 an ounce.

"Well! How much a pound?"
Deeson asked.

This was too much for the banker.

"Bring it in men, bring it in!" he

said.

They staggered in with it, and put

it down on his desk. Then came the

problem of weighing the gold. No
bank scales were ever designed for

such a task. After discussion, it was
decided to cut up the nugget. A short

distance away was the local black-

smith's shop; so once more the nugget

was loaded on the dray, and Deeson
and Oates, accompanied by the banker
and some friends, who by this time

had been let into the secret, made their

way along the street. The nugget was
placed on the anvil and the 'smith got

to work. Small chips of gold began to

fly, and some of these were given to

watchers. At least one, according to

the story, is cherished today by a

local resident. The anvil itself, is now
on exhibition in the local museum.
What of the men involved?

Oates returned to England with his

share, and married. Later he came
back to Australia and settled near

Bendigo. There are still Deesons living

near Dunolly.

Who named the "Welcome Stran-

ger"? No doubt in grateful thanks to

"Lady Luck" it was Deeson and Oates.

The "Welcome Stranger"
Photo: T. F. Zirkler

(By courtesy of National Museum of Victoria)
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Chats Found in Victoria

Of the three species of Chats

—

family Epthianuridae—found in Vic-

toria, one is quite common, and found

in all parts of the State; the other two

are spring and summer migrants, one

being fairly regular in appearance,

while the other is spasmodic, and at

times long periods occur between

visits.

The common species is the White-

fronted Chat {Epthianura albifrons)

which is illustrated. It is a small black

and white bird, about 4i inches in

length. The male is a brightly colour-

ed bird, whereas the female is duller,

and tends to lack colour at all

in this family. The male of this species

is black on the back, tail, and crown
of the head. It has a black band across

the chest, and the wings are brown,

with the tail tipped white. The fore-

head, sides of the head, throat, and
the abdomen are white. The female is

much duller, with no black on the

head, and thg breast band is dark

brown and rather narrow. Both have

black legs and beak.

The White-fronted Chat inhabits

plain country, samphire and tidal flats,

coastal sandhills, edges of swamp and
lakes, and generally open country.

They are gregarious, and their call is

a metallic "tang". The nest is cup-

shaped and usually placed in the

centre of a tussock, small bush, or

thick grasses; and is made of grass and
twigs with very little lining. The three

eggs are white with reddish-brown

spots, particularly on the larger end.

It is a very early breeder, at times

nesting throughout the winter, al-

By Roy Wheeler

though spring is the normal nesting

period. Their food consists of grubs,

caterpillars, and all kinds of insects.

They are great exponents of the

broken wing act when the nest is ap-

proached.

The Orange Chat {Epthianura auri-

frons) is a fairly regular spring and
summer migrant to the north-west of

Victoria, and is mainly confined to

salt-bush plains and other dry areas

in the Mallee and the Wimmera dis-

tricts. The male is a most attractive

bird, with an orange-yellow crown
and rump, and a black chin and rich

orange-yellow underparts. The wings

and back are greenish-yellow and
streaked with brown, while the tail is

black with a white tip, and the wing
quills greyish. The female is much
duller in colour and lacks the black

throat. Both birds have black beaks

and legs, and are about 4 inches long.

They also build a cup-shaped nest of

roots and grasses, usually in low
bushes or grasses, and the three white

eggs are spotted with purplish-red. I

have seen this species at Karawinna
near Mildura, and at Mt. William near

Mystic Park. They are fairly regular

visitors to Mildura, Hattah Lakes
National Park, the Jeparit district, and
Mystic Park-Lake Charm area. The
call is higher pitched than the other

two species.

The Crimson Chat {Epthianura tri-

color), visits the State at most in-

frequent intervals of sometimes up to

20 years, and again mainly in the

north-western part of the State. The
male bird has a brown back with dark
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streaks; and brown wings with whitish

edges to the feathers. The crown,

rump and chest are scarlet. The tail

is tipped white, the abdomen is white,

and the sides of the head are brown.

The female is brown with a buff col-

oured chest, and the rump is reddish.

Both birds have black beaks and legs,

and are about 4 inches in length. The
male is a very brilliant scarlet, and a

very beautiful creature. The nest again

is cup-shaped, and the birds usually

nest in parties in low bushes or gras-

ses, or in vines; as they did at Ruther-

glen many years ago. The three eggs

are white with purplish-red spots.

Their food, like the other Chats, con-

sists of grubs, caterpillars, and insects.

The call is a metallic "ting".

According to Alan McEvey's fine

paper on "The Birds of the Rutherglen

District" Emu Vol. 65, Part 1, he

quotes A. G. Campbell as saying that

in September 1899 he saw a few

Crimson Chats in the district; but in

the spring of 1896, it was stated that

these birds arrived in the district in

great numbers, and nested among the

vines and the open vineyards. In

1911-12, the Crimson Chat was again

reported flocking and breeding in the

vines at Lilliput, just south of Ruther-

glen. These are the only reports I

know of birds being recorded outside

of the north-west of the State.

At Benetook near Red Cliffs, the

Crimson Chats appeared and nested

in October, 1965—the first time for

20 years. At that same period, this

species was reported at Swan Hill,

Lake Boga-Tresco area, Wyperfeld

National Paik, and at Lake Albacutya.

The invasion therefore was fairly wide-

spread. At Swan Hill, Mr. George
Southwell sent in some interesting

notes on a small group nesting between
the airstrip and Lalbert Road. Six

nests were in horehound bushes, and
another in a heap of brambles; and
all beside the road. The male bird

seemed to do a full share of both,

sitting and feeding, and it was notice-

able that the female only showed her

patch of crimson to full advantage

when doing the broken wing act, in a

desperate attempt to lead one from

the nest. The tragic part about it was
the mortality rate of 100 per cent. The
chicks seemed to disappear one at a

time when they were almost fully

fledged, and the last one was found

dead in the nest. Mr. Southwell often

wondered if insecticides had some-
thing to do with the deaths, as the

parents collected food for the young
from around the vines.

The first record made for the Park

by Mr. H. E. Tarr (Chairman of the

Wyperfeld National Park Committee)
was on 23 October, 1965. On 7 Oc-

tober, 1965, Mr. Henry Hobson of

Rosebery saw four birds at Lake
Albacutya. One was a brifliant male,

and another a male coming into

colour. Mr. Hobson is of the opinion

that the Crimson Chats bred in the

area in September 1955 when a fledg-

ling was caught by children at a school

picnic. In October 1961 Mr. Hobson
saw a pair on his farm, but they only

remained one day.

Thank You

Members of the F.N.C.V. Council, on behalf of all members of the Club,

wish to thank those who sent their congratulatory messages on the occasion

of the publication of the 1000th issue of the Victorian Naturalist.
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A Victorian specimen of the Little Red
Flying Fox Pteropus Scapulatus

By John L. McKean* and K. G. SiMPSONf

Recently, while examining and mea-
suring bat specimens in the collections

of the National Museum of Victoria,

Melbourne, we discovered a specimen

of the Little Red Flying Fox, Pteropus

scapulatus (Pteropodidae, Megachiro-

ptera). It was incorrectly labelled P.

poliocephalus—the Grey-headed Fly-

ing Fox.

The specimen, which is in spirit, is

registered as NMV No. C921; it is a

female collected on June 21, 1943, at

the Burnley College of Horticulture,

Burnley, a suburb of Melbourne. As
far as we can discover, this is the only

specimen of P. scapulatus taken in

Victoria that has been preserved in

an institution.

Periodically, there are years when
flying foxes disperse far more widely

to the south and west than usual. The
normal range of P. scapulatus does

not include much of Victoria, except

perhaps the far eastern part of the

State. Ratcliffe (1931; 1932), wrote

that the species extends south to the

Victorian border. This statement was
based on questionnaire answers re-

ceived from fruit-growers, which in-

dicated that the Little Red Flying Fox
was present in the Eden district, New
South Wales, during the summer of

1926 to 1927 (F. N. Ratcliffe, pers.

comm. 1966).

Morrison (1943) stated that both

species visited and raided orchards

between Mallacoota and Orbost near-

ly every year. He recorded widespread

occurrences of flying foxes in the

summer and autumn of 1943 in both

metropolitan and northern Victorian

areas. A specimen of P. scapulatus was
taken alive at Koondrook, Victoria,

and photographs of the animal accom-
pany Morrison's article. The inference

from reading this article is that P.

scapulatus was the cause of damage
to orchards at Euroa and Kyabram in

Victoria, and at numerous centres in

New South Wales, including places as

far west as Roto Station, Griffith,

Leeton, and Tilpa. Pizzey (1963) has

apparently drawn on Morrison's ar-

ticle in a recent popular account of

flying foxes. Nelson (1965) also re-

cords P. scapulatus as occurring in

Victoria without citing any references

or instances. McQueen (1965) sug-

gests that it is a common visitor, but

again no records are given.

There would seem to be little doubt,

however, that the specimen of P.

scapulatus from Burnley was part of

the widespread 1943 influx.

A specimen of P. scapulatus in the

collections of the South Australian

Museum, registered on May 12, 1946,

and allegedly collected at Stunsail

Boom, Kangaroo Island, South Aus-

tralia, is considered at the present time

to be an erroneous record (P. Aitken,

* Division of W^ildlife Research, CSIRO,
Canberra, A.C.T.

t 27 Kingswood Drive, Dingley, Victoria.
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pers. comm. 1966), or at least one

requiring confirmation.

Normally, P. scapulatus can be

readily distinguished from P. polio-

cephalus, the species most commonly
and regularly recorded in Victoria, by

its smaller size, brown wing membrane,

and uniform reddish-brown or light

chocolate pelage colouration. P. polio-

cephalus has the lower back and belly

a greyish-buff, and has a conspicuous

tawny or ginger collar extending

around the neck and across the upper

back. The wing membrane is blackish

and the head colouration is normally

grey.
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Mammal Survey Group

Mammals of the Metropolitan Area

In addition to the surveys being undertaken further afield, the Mammal Survey
Group is commencing a survey of the mammals of the Metropolitan area. This will

be based largely on locality records for mammals in the Melbourne suburbs, with
attention being directed initially at the two possums common in Melbourne, the

ringtail Pseudocheirus lanuginosus and the brushtail Trichosurus vulpecula.

The group therefore requests all F.N.C.V. members for help. Reports of
sightings of either of these possums (or any other non-domestic mammal) would
be greatly appreciated in expanding our records. All data will be plotted on a map
of the Melbourne area. Specific details of localities are needed, so that they can be
pin-pointed in a street directory, with details of date, time of day and surroundings.

Information should be sent to the Hon. Secretary, Mammal Survey Group,
36 Percy St., Balwyn.
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Readers^ Nature Notes and Queries
These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

The Editor's file of Nature Notes is still very thin; please endeavour to refill

it as soon as possible. Everyone, including the Junior Members is encouraged to

contribute.

Suburban Birdlife

This most encouraging report of

suburban birdUfe comes from Robert

Marston of Reservoir in Victoria.

(The area involved is one which I

know fairly well, but alas, suburban

development is closing in rapidly. Ed.)

On May 14th, while birding at Ro-

sanna, about i mile north of the Banyule

Homestead, I was watching a flock of

Galahs, when I noticed a strange "Galah"

in company with the others. This new
bird had a pure white back and wings,

with a deep salmony-pink shading on the

under-wings. When the bird came to rest,

I saw to my delight that he was a Pink

Cockatoo. In Victoria, this species is

only found in the mallee areas of the

north-west. Such an occurence so far

south is extremely rare, although possibly

he was an aviary escapee.

Other birds that I have seen in the

Rosanna area include White-necked

Heron, Pink-eared Duck, Sharp-tailed

Sandpiper, White Egret, Royal and
Yellow-billed Spoonbills, Red-backed
Parrot, Golden-headed Fantail Warbler,

Little Grassbird, Reed Warbler, Black-

fronted Dotterel, Little Falcon and Red-
browed Finch.

Goose Barnacles

Mrs. Ellen Lyndon has sent some
notes on her own observations, to-

gether with those of a 16th-century

observer. A similarity exists between

the two, although obviously not be-

tween the spelling used.

At the mouth of the Aire River, near
Cape Otway, where we were staying at

Christmas, the tide one morning brought
in a huge baulk of squared timber and
left it stranded on the beach. The entire

surface of this wood was covered by long-

stalked goose barnacles doomed to die in

the sun, for it was much too heavy for

us to return it to the sea. The best we
could manage was to surround it with a
moat and let the outgoing salty water
from the river flow around it. At once all

the creatures on the timber strained to

reach the water and in those that could
touch it the shells opened and the

feathery appendages began to scoop the

water inwards. A barnacle has been des-

cribed as an animal that stands on its

head and kicks food into its mouth with
its feet!

Barnacles, the bane of ship-owners, are

protected by a series of shelly plates

which would suggest to the casual ob-
server that they are shellfish of some
kind. However, they are not molluscs at

all but degenerate crustaceans which have
adopted a sedentary life. The young are
microscopic and free swimming but as

they grow they find some solid object in

the sea and cement themselves perma-
nently in place and alter their form, de-

veloping the shelly plates and usually a
long stalk. The feeding and breathing
limbs projecting from the shell resemble
the tail feathers of a bird and many
strange myths about geese arising from
the shells have come down to us through
the centuries. Therefore it was with con-
siderable curiosity and interest that we
sat watching these odd objects feeding.

Gerard the herbalist, writing in

1597 and doubtless passing on the

stories of writers generations before

his time, had this to say about the

mysterious goose barnacles.

"There are found, in the north parts

of Scotland and islands adjoining it, cer-

taine trees whereon do grow certaine

shells of a white color tending to russet,

wherein are contained living creatures;

which shells at maturity doe open and
out of them do grow these little living

things; which falling into the water do
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become fowles, which we call barnacles;

in the north of England, Brant Geese; in

Lancashire, Tree Geese; but others that

fall upon the land perish and come to

nothing. This much by the writings of

others and also from the mouthes of

people in these parts, which may very
well accord with truth."

Gerard goes on to describe pieces of

old wooden ships and rotten logs

cast up by the sea.

".
. . . whereon is found a certaine

spume or froth that in time breedeth
into certaine shells in shape like those
of a muskle but sharper pointed and
of whitish colour; wherein is contained a
thing in forme like a lace of silke woven
as it were together, one end whereof is

fastened unto the inside of the shell,

even as the fish of oisters and muskles
are. The other end is made fast unto the
belly of a rude masse or lumpe, which
in time cometh to the shape and forme
of a bird: when it is perfectly formed
the shell gapeth open, and the first thing
that appeareth is the foresaid lace or
string; next come the legs of the bird
hanging out and as it groweth greater it

openeth the shell by degrees, till all is

come forth and hangeth only by the
bill. In short space after it cometh to

full maturitie and falleth into the sea
where it groweth feathers, and groweth
to a fowle bigger than a Mallard, but
lesser than a Goose, having black legs

and bill and feathers black and white,
which people in Lancashire call by no
other name than Tree Goose: which place
aforesaid, and all those parts adjoyning
do so much abound therewith that one of
the best is bought for threepence."

The common name of Branta

leucopsis, the Barnacle Goose, a win-

ter visitor to northern Britain, is still

in use today, and on comparing the

pictures of the goose and the barnacle

it does not require much imagination

to see how the myth of the Barnacle

Goose arose. In fact I could almost

be persuaded to believe in it myself!

The Spread of the House Sparrow

These significant notes were re-

ceived from John B. Cleland of

Adelaide.

Dick Hudson's "Some Notes on Spar-

row" in the June issue for 1966 are of
much interest. During the making of the

East-West railway line. Captain S. A.
White undertook the task of guarding
Western Australia from being invaded by
the House Sparrow. These sparrows re-

quire the surroundings of homesteads and
cultivated land for their sustenance. They
can accompany camps of navvies as they
progress but I gather cannot exist in our
bush. As the East-West railway line was
built from both ends, meeting somewhere
in the centre, sparrows did not reach
Kalgoorlie. Railway camps evidently

brought them to other South Australian
country towns.

Fauna Slaughter

Whilst browsing through the pages of

The Australasian Sketcher, a newspaper
produced in the latter half of the 19th

century, I came across these figures

associated with the slaughter of native

fauna

—

In Queensland between 1877 and 1902,

totals of nearly 71 million kangaroos and
wallaroos; 9i million wallabies; and half

a million pademelons, bandicoots, and
kangaroo rats were destroyed.
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close ±o nsL±ure
How many of us realize just how close we are to nature; and with what little

effort it can be studied?

From the fluttering moth at a lighted window, to the spiders in the darkest corner
of our garden shed; the wonders of the natural world are numerous—to the careful
and patient observer!

This is a series in which a look is taken at some of these creatures which
make up this "world in the garden". The aim is not to provide a completely
scientific treatise on each subject; but rather to provide enough general detail to

stimulate an interest in the things around us.

If the series encourages us not only to look; but to see something in what we are
looking at, then it will have served its purpose.

In ancient Egypt, the Scarab Beetle

was regarded as a sacred creature,

whose life cycle was a symbol illus-

trating the Egyptians' religious beliefs

of death and re-birth. The beetle was
also apparently well-known in Biblical

times, for in Leviticus (ch. 11 Auth.

Vers.), we read of the "clean and un-

clean" animals, of which the beetle

was regarded as "clean".

However, although beetles form
close to 50% of the total number of

insects of the world, and may be found
in a host of situations ranging from
water to desert, for some reason they

cross our path less frequently than

some of the less numerous members of

the insect world. Of course, we are

all familiar with a few of the order

arance. (approx.
lowing its general
natui-pl size)

Photo: G. Ward
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Coleoptera, such as the Christmas

Beetle, the small brown Blossom
Beetles of summer evenings, and the

Ladybird. At this point, the average

person tends to hesitate, and with a

little more thought, mentions perhaps

one or two more; such as the Whirligig

Beetle of the ponds, or the Longicorn

Beetle.

It is not strange therefore, that my
curiosity was aroused when I came
across the subject of this article.

Looking like a "Lilliputian" rhino-

ceros, it lumbered uncertainly over

the freshly dug garden bed towards me.

In order that I might not lose him
while getting my camera from inside,

I turned him over on his back and
placed him on the relatively smooth
surface of a concrete slab. I felt pretty

certain that he would still be there

when I returned, for to me, there is

nothing more pitiful and helpless than

when one of these beetles lies on its

back, waving its legs in a vain and
ineffectual attempt to regain its proper

position.

He was still like this when I retur-

ned to take some photographs.

As was mentioned earlier, the beet-

les form a large part of the animal

kingdom with about 250,000 species,

of which about 7% are classed as na-

tive to Australia. From this group, the

Scarabaeidae family number about

2000 species; and the Rhinoceros
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Beetle is a member of a sub-family of

of this group, the Dynastinae.

The Rhinoceros Beetle, in com-

mon with most beetles, has two pair

of wings, with the fore-wings forming

the hard wing-cases or elytra; whilst

the functional flight wings lie folded

beneath these. The mouthparts con-

sist of mandibles for biting and chew-

ing. Upon the prothorax and head of

a number of the Dynastids, are exhibi-

ted prominences of varying size, which

lead to the use of the very appropriate

common name.
The forelegs are modified for bur-

rowing, and the larva are of the ty-

pical "curl-grub" type which feed on

the roots of grasses.

This particular species (probably

Dasygnathus trituberculatus, Black-

burn) which I came across, was of

a shiny, dark treacle-brown colour

above, with golden-brown growths of

hair on the underside, and around the

mouth parts. He also proved to be a

beetle very much in demand, for both

my children wanted to take him to

school to exhibit in their respective

classes.

It may prove profitable to take

more notice of the various beetles

which frequent the garden, for there

must be many others of this large

order, of just as much interest as

was this "miniature rhinoceros".

Above— Profile of beetle
showing- prominences on
head and pro-thorax.

Left—Front view of beetle.

(Note modified forelegs,
common among the bur-
rowing beetles.)

Photos: G. Ward
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Book Reviews
Marsupials and Monotremes

of Australia

By Gordon Lyne

(Published by Angus and Robertson)

Stiff cloth-cover with dust jacket,

approx. 9V' x lU". 72 pages with 57

b. and w. illus., 3 half-tone plates, and

5 radiographs. Price $3.50.

From the moment one looks at the at-

tractive dust jacket of this publication, one

is compelled to look further into the

book; and in so doing, is intrigued by the

wonderfully executed and accurate black

and white pen drawings from the hand of

the author. Not only are they illustrations

of the more characteristic positions of the

animals; but some also capture the more
uncommon poses such as a young bandi-

coot entering the mother's pouch, or the

portrait of a 4 months old Brush-tailed

Possum.
Attention is given to details of gestation

period and the development of young,

together with the fertility period of the

(Published by Victorian Ornithological

Research Group)
Lightweight cardboard cover, approx.

6" X 9i". 88 pages with b. and w. Dis-

tribution Maps covering each bird. Price

75c.

With the publication of this work,

each species of bird known to have oc-

curred within the state of Victoria, has

been placed on record.

It is presently, the most up to date

handlist of birds for any of the Australian
states; with Western Australia and South
Australia having each published one in

1962, and New South Wales and Tas-
mania having done the same in 1960 and
1958 respectively.

As well as being up to date, another
distinct advantage of the work is the

application of distribution maps to each
species of bird. These, together with
concise but accurate and lucid notes,

make for easier fieldwork.

Two maps in the beginning of the
book, cover the subdivision of Victoria

adults where known— subjects not often

covered in similar books.
Of course, in a book of this size, it is

impossible to account for every marsupial

of Australia; therefore, rather than cover

the same ground as other publications of

a similar type. Dr. Lyne has dealt with

some of the lesser known members of the

group.
Included among these are the Brown

Marsupial Mouse, Byrne's Marsupial
Mouse, the White-footed Marsupial
Mouse of Tasmania, two species of Hare-
Wallaby and Rock-Wallaby, the Lum-
holtz's Tree Kangaroo.
The book itself is attractively set out;

and the use of high quality art paper
throughout, helps to capture the quality

of the original illustrations. The text is

particularly well written, and should
satisfy both layman and specialist.

For the person searching among the

Australian natural history publications,

either for himself or for a friend, here is

a book that should not be passed by; par-
ticularly when one considers its reason-
able cost. G. M. W.

By W. Roy Wheeler

into separate districts; one showing the

individual districts and the other indica-

ting the major towns and cities within
each. Explanatory notes on the type of
country within these areas is also given.

Another virtue of the Handlist is in its

adherence to the 1926 Official Checklist
of Australian Birds for classification and
naming of species. This is of benefit to the
specializing Ornithologist.

The author, well known and greatly

respected throughout Australia, both as

a person and an authority on birds, has
spared no effort in producing this work.
Although numerous people have been
involved, the bulk of the work in col-

lating the material and moulding it into

an efficient handlist, has been done by
Mr. Wheeler.
From the viewpoint of both the spe-

cialist and the layman, this is a most
valuable addition to the natural history
section of the library; and it may not be
unwise to hold two copies—one for the
field and one for the book shelf.

G. M. W.

A Handlist of the Birds of Victoria
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Country Club Notes

Benalla Field Naturalists Club

5th Annual Report

No words can express the sense of

loss we felt, with the death in an ac-

cident last August, of our loved Presi-

dent, Mr. W. McCall Say.

Mr. Say was inaugural president at

our formation in 1961, and held the

office of president until his death.

Let us carry on with the work he

began.

We face a great challenge as a

people—that we develop our country

and at the same time maintain and

protect the natural fauna and flora

which are indigenous to it.

We can make Australia into a para-

dise where no plant, bird or animal

need be lost to future generations. We
must not waste time in doing this.

We face a challenge as a club, in

losing our president, who had been
our guide and friend since the form-

ation of the club. Each member, whet-

her office bearer or floor member,
must endeavour to consolidate our

position. We believe in our club's en-

deavours, let us work for tangible

results.

This year, because of the alteration

of the times of annual meetings, this

report covers only the period since

April 1966.

Membership: Average attendance at

meetings since April has been twenty-

three. The club has a lot to offer to

new members, and could achieve much
more with a greater membership. Our

junior members are a valuable asset

and we must endeavour to provide

interest for them.

Excursions: Successful excursions were
held to the Winton Swamp and to the

Warby Plant Sanctuary, where mem-
bers met well-known bird authority

Mr. Roy Wheeler, who afterwards con-

ducted a screening of colour slides in

the Glenrowan Hall.

Guest Speakers: These were again out-

standing, and memorable addresses

were given by—Mr. S. Cowling,

Fisheries & Wildlife; Mr. J. Cum-
mings. Caving; A Monash Scientist,

Flying Foxes; Mr. K. Terry, Ecology
and Environment with reference to

the Alpine areas of North East Vic-

toria; German Scientist, Father Brown,
Phalangers and Germany; Miss Nason,
Warby Preservation Society.

Car Stickers: We now have the dis-

tinctive F.N.C. car stickers featuring

the grass tree.

Butterfly Tagging: Mr. R. Edgar is

working with the Australian Museum
and the students at the Benalla Tech-
nical School, on a scheme to trace

the movements of the Wanderer But-

terfly.

Warby Ranges: Mr. G. D. Brooke re-

presented the club on an important

delegation to consider the future of

areas in the Warby Ranges.

Reefs: The club has voiced its concern
over burning of the Reef Hills as a

fire protecting measure.

Pine Plantation: Great concern is felt

by many at the replacement of natural

June, 1967 187



forests by pine plantations. As pine

plantations are biological deserts, and
may have very bad long term effects on
water catchments, the club opposes

the large scale plantings said to be

planned in the Warrenbayne area. Our
visiting overseas scientists left us in

no doubt of the folly of planting large

areas exclusively to pine forests.

We are never short of interesting

observations at our meetings, and to

conclude, I shall not easily forget the

words of our late President: "To be

interested is to live". Therefore, let

us show our interest in our country,

and live for its advancement.

Horsham Field Naturalists Club

8th Annual Report—August 1966

The Horsham Field Naturalists

Club has completed another success-

ful year. Membership stands at forty-

seven, including two junior members,
and meetings are well attended.

The Club meets on the 4th Thurs-

day of each month in the Horsham
Technical School. A feature of meet-

ings is the display of specimens by
members. An outline of subject mat-

ter for meetings was as follows:

—

Two members nights and two film

nights consisting of the screening of

Nature films from the State Film

Centre.

A Question Night was introduced,

and proved so successful that a second

was held at the request of members.

Members, questions on items of Natu-

ral history interest, are pooled. They
are then distributed to the Club mem-
bers, who investigate their allotted

questions and present the answers at

AT LAST !

THE MOST
VERSATILE

T.T.L. REFLEX
FOR

THE NATURALIST

Minolta SR-T 101

WRITE TO WAGNERS
THE MINOLTA SPECIALISTS FOR DETAILS OF THIS AMAZING CAMERA
—35mm single lens reflex camera with thru-the-lens

CLC exposure meter

—

R.H.WAGNER&soNsI^'LTD.
'YOUR USED CAMERA TRADED

43 ELIZABETH ST.

MELBOURNE 62 3114
AND

CHADSTONE 56 5814
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the Question Night; resuhing in dis-

cussion on a wide variety of subject

matter.

Visiting speakers: Mr. M. Streeter

of Portland Field Naturalist Club gave

a slide-illustrated address on Birds and
Bird Photography in the Portland area.

Mr. Barry May of Longerenong Agri-

cultural College spoke on "Agricul-

tural Entomology".

Mr. Fred Davies of Portland, with

"Walkabout in Ancient Australia",

gave an account of a field naturalist's

tour of Central and Western Australia,

supported by slides and tape recorded

natural sound.

Mr. Keith Ashby of Blackwood,

South Australia, showed colour slides

depicting Autumn Colour in North
America, supported by a fine display

of Humming-bird skins of varied size,

shape, and iridescent colour.

At a special Christmas social gather-

ing, Mr. Eric Barber of Portland was
guest speaker and showed slides of his

recent tour of Arizona.

Club outings were held to Deep
Lead, to look at mining relics and
search for small sea fossils found in

the area; Roses Gap in the Grampians,
in conjunction with the Historical So-

ciety; and Burke's Bridge on the

Glenelg River, where some members
found interesting specimens of fossil

fern.

The Darragan Sanctuary project is

still awaiting the official survey by
the Lands Department.

Thanks to all members for loyal

support, especially to the Executive

Committee, and in particular, the Se-

cretary, Mrs. T.L. McKenzie.

C. C. Kroken,

President.

Field Naturalists Club of Victoria

General Meeting—10 April 1967.

There was a large attendance at the

meeting, and the President, Mr. W. Lloyd
Williams, was in the chair. He announ-
ced the sad news of the death of two
members, Mr. D. J. Dickison and Mr.
E. H. Coghill. Mr. Hugh Stewart said

that Mr. Dickison had been a member
of F.N.C.V. since 1917, and although he
had not taken a very active part in it,

he had publicised its activities. He was
interested in bird societies, the R.A.O.U.,
the Leach Memorial Club in former days,
and the Bird Observers' Club. He was
secretary of the R.A.O.U. and at its

jubilee in 1951, he wrote the history of
the R.A.O.U., which was published in

"The Emu".
Mr. Stewart said that Mr. E. H. Coghill

had done tremendous work for the club
and belonged to a family, which was
associated with the F.N.C.V. from its

earliest days. His father, Mr. George

Coghill, had a very long connection with
the club.

The present secretary, Mr. D. Lee,
said he has had the opportunity to know
something of what Mr. Coghill did

during his eleven years as secretary,

through the thousands of letters he wrote,
and the attention to details that hold the

club together. Mr. Lee gave as an il-

lustration the amount of trouble Mr.
Coghill went to, and letters he wrote
and personal visits he made to the mu-
seum and other places, in reply to a
request from a boy of eleven years who
wrote for advice about keeping an ant
farm.

The president emphasized the interest

and skill and every type of work Mr.
Coghill put into this club so that other
people could benefit.

The members stood for a minute in

silence in respect for the memory of
Mr. Coghill and Mr. Dickison.
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The president announced that he had
received a letter from Miss Janet Raff,

telling of a Symposium on Insect Abun-
dance being held by the Royal Entomo-
logical Society of London, 41 Queens-
gate, in September 1967. If any member
should be going to England, they may
obtain an application form to contribute.

He also announced that the Native
Fauna Conservation Society were having
an evening at the Herbarium on 10
May, when Mr. David Giles is to give

an illustrated talk on "Bogs, Swamps
and Marshes". He also directed the atten-

tion of members to the "Case for Con-
servation" being presented by ABV-
Channel 2 on Fridays. He pointed out
that on the previous Friday, conservation
of vegetation all over Australia was con-
sidered with the problems of develop-
ment and conservation. It was stressed

that Tourist Resorts and National Parks
are not the same thing. He has written

to the manager of Channel 2, congratu-
lating him on the session.

The Secretary reported that the

Lapidary Club of Victoria is having a
show in the Manchester Unity Hall in

Malvern, on 14th, 15th and 16th of
July. F.N.C.V. members are invited to

install an exhibit.

The President said he had received a
letter from Mr. Noel Lothian from the
Adelaide Botanic Gardens, congratulat-
ing the club on the one thousandth issue

of the "Naturalist".

Another letter of congratulation from
the South Australian Naturalist Club was
received, and it predicted that the
F.N.C.V. "Naturalist" will still be going
for its two thousandth issue if it con-
tinues on the way it is going.

The subject for the evening was "Poly-
chaete Worms" by Mr. R. L. Jensz. He
pointed out the scarcity of literature and
the difficulty of communicating with
other workers in this field. This dis-

courages amateurs who can be very
helpful to scientific investigations.

Very little has been done on Austra-
lian polychaetes comparatively. There
are 53,000 species in 720 genera al-

together, but in Australia only 350 spe-

cies in 165 genera are known; although
the Australian Coast is so vast with such
differences of warm north and cool south
currents, which should provide a rich

field. He outlined the main divisions of
the phylum Annelida, pointing briefly to

the chief characteristics distinguishing

Archiannelida, Oligochaeta, Polychaeta
and Hirudinea, all being segmented ani-

CAMERAS AND

SPECIAL EQUIPMENT FOR THE

NATURE PHOTOGRAPHER

EXAKTA, PENTAX, PRAKTICA
CONTAREX, BESSAMATIC . . .

All the famous brands

Telephoto, Wide Angle Lenses
Close-up Equipment

HERBERT SMALL'S
259 COLLINS STREET, MELBOURNE

(Opposite Hofel Australia)
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mals. Mr. Jensz sketched very clear

chalk-board diagrams, illustrating the

complex features of a head of a poly-

chaete including the prostomium with or

without eyes, variable antennae, palps,

tentacles and sometimes coming from
under the head, a proboscis with horny
jaws. Behind the head may be a plain

part of one or two or more segments,

or they may have projecting cirri. Most
of the remainder of the many segments
possess unjointed flaps on each side—the

parapodia; each of which may be divided

into two, an upper notopodium and
lower neuropodium, each often having
small projections called cirri.

Also there may be branchiae or gills

on the dorsal surface. Bristles or setae

(chaetae) are typically on the lobes of

the parapodia. These setae vary in dif-

ferent parts of the same body and in

different worms, and are diagnostic. They
may be a circular, hooked, limbate, fan
or cone shaped or uncinate.

Many slides of line drawings illustra-

ted these features, showing great diversity

in different species. Mr. Jensz described
some of the strange variations that may
be found such as the hair like covering
of Aphrodite (Sea Mouse), scale-like

plates on Polynoe, the beautiful opales-

cent Eunice that can give a painful nip,

the splendid plume of Sabella, long
trailing tentacles of Terebella, the splin-

tery glassy bristles of "fire worms" and
the tremendous toothed proboscis of
Goniada. Most show separate sexes, and
some bud asexually in chains; some even
branching, and being so prolific on the
surface of the sea at full moon, that

they provide food for the natives of the
locality.

Many live partly in tubes, Galeolaria
having a calcareous stopper to shut the
tube when it retires at low tide.

There is a great diversity in diet too,

some being filter feeders, and some car-
nivorous.

The President thanked Mr. Jensz for
the most interesting address and mem-
bers showed their appreciation in enthu-
siastic applause.

Under General Business, it was repor-
ted that the Wimmera Club has been
contacted to determine whether they
could present the Natural History Medal-
lion to Mr. Garnet at the July meeting.
A telegram has been sent to the Premier
registering the club's objection to the
reported approval of the Government
to the construction of a lake at Tatra
Inn at Mt. Buffalo.

Mr. R. Taylor, with Mr. J. H. Quirk,

went up to Mt. Buffalo to inspect Tatra

Inn and found it deserted. They reported

that respect for the surroundings there

is minimal, and it is surrounded with

fitter. Excavations there leave room for

erosion. Mr. and Mrs. Frankenberg were
scientifically examining the area of the

proposed lake. It would be a major dis-

turbance for the commercial benefit of

the lessees. The President said that he
had telephoned the National Parks
Authority and he believes they are not
in favour of power boats on the proposed
lake.

The loss of the 30 or 40 acres which
may be given up for the lake would
interfere with the natural environment
with far reaching effect. Mr. W. C.
Woollard remembered that grazing pro-

perties were once leased there for £80
a year, and recently a great amount had
to be spent to correct the erosion caused.

He reaffirmed the danger of disturbing

the flora and fauna.

Mr. Quirk said it would be impossible
to police the prohibition of power boats.

Mr. R. Taylor moved that the meeting
fully endorse the action of the President,

in protesting to the Premier against the

proposal to construct an artificial lake
for Tatra Inn, and they urge that a

letter of protest be sent, conveying the

wish of the members to the Premier and
the National Parks Authority, requesting

them to state their attitude. This was se-

conded and carried unanimously.
Mr. Woollard suggested that this club

should try to organize all Natural His-
tory lovers and societies interested in

Nature to hold a meeting of protest in

the Lower Melbourne Town Hall. Mrs.
Z. Lee supported this idea. The matter
was referred to the Council for consider-
ation.

Mr. J. Ros Garnet reminded members
of the Wilson's Promontory protest. He
doubted if the lake would be put in. He
believed that individuals on the authority

were against it.

Mr. Max Longford read old reports of
April 1889, telling of the beginning of
the construction of a dam on Mt. Buf-
falo. In June 1899 it was completed.
In July 1899 it burst, so it was only in

use five weeks.
The Secretary said that Mr. Hugh

Stewart's book on the Buffalo National
Park is on sale at the chalet.

Seven new members, whose names ap-
pear in the May Naturalist, were elected.

For the exhibit table, Mrs. G. Taylor
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brought an emerald moth and a spider's

nest of leaves from Mt. Franklin,

Mrs. M. North showed land snails'

shells from Florida, New Ireland and
New Guinea; a subfossil flax snail from
New Zealand and Paryphanta liquaria

lusea, P. gillesi aurea, P. hochstetler, all

from New Zealand. Mr. R. Condron
brought a Silvery Moth, Terpna mniaria,
which has a looper caterpillar.

Botany Group Meeting, 11th May
With 22 members present, and Mr.

Fuhrer in the Chair, Mr. Ray Smith gave
a very interesting talk on "Weeds". He
started by giving us several definitions of

weeds; the shortest of which was "a plant

out of place". The exact origin of the

word itself is not clear, but is thought
probably to be of Anglo-Sxon origin from
the word "Woed". The Anglo-Saxon word
for August being "Woed-monatte" mean-
ing weed month. The equivalent word
for weed in most European countries is

quite different, in France it is "mauvaise
herbe", meaning bad herb; and the Ger-
man "Unkraut". Lawrence King in

"Weeds of the World" lists ten charac-

teristics that well define weeds:

—

i. Growing in an undesired location.

ii. Competitive and aggressive habits.

iii. Of wild and rank growth.
iv. Persistence and resistance to control

or eradication.

V. Consisting often of large populations

with abundant, rank and extensive

growths.
vi. Useless, unwanted, and undesirable.

vii. Harmful to man, animals and crops.

viii. Spontaneous growth, appearing with-

out being sown or cultivated.

ix. Of high reproductive capacity.

X. Unsightly, with disfigurement of the

landscape.

Mr. Smith then told us that a plant
may be regarded as a weed, in perhaps
wheat growing country, whereas in

grazing land it would be considered good
fodder. Many of the weeds found in

Australia have come as seeds in imports
from other countries, and weeds from
such places as the Mediterranian coun-
tries, Northern Europe, South Africa and
North and South America are among
them. There is good reason to suppose,
that many of these originated in the
Balkan Peninsula, which being a coun-
try of ancient civilization, has had tmie
to collect many plants, both good and
bad. Commerce in grain was well esta-

blished in the Balkans in ancient times,
and as Mr. Smith stated, "the grain could

scarcely have been clean by modern
standards"; and so was a likely carrier of
weed seeds. A few broad groups of weeds
were spoken of, with examples of each.
Annual, Perennial, Biennial, Woody
plants. Aquatic weeds. Parasitic weeds
and Vines, climbers and stranglers, were
the divisions made.

In spite of their nuisance value
"weeds" can make a very interesting

topic, and at the close of the talk, Mr.
Fuhrer called for a vote of thanks to

Mr. Smith, which was carried by ac-

clamation.
It was decided that Botany Group

Excursions should be held on the second
Sunday of each month for the rest of
the year.

For our next meeting, Thursday 8th
June, we are to have Miss Helen Aston to

tell us "How the Plant Taxonomist
works"; and in July, Mr. J. H. Willis will

speak on "Flower perfumes".

Geology Group Report. 3rd May.

32 members and visitors were present.

The Chair was occupied by Mr. David-
son in the absence of Mr. Dodds. Mr.
Box reported that the week-end excursion

in April to the Geelong-Barwon Heads-
Torquay area was a great success. Mem-
bers were fortunate to have as leader

Mr. Rowe, teacher of Geology at the

Gordon Institute at Geelong. Places vi-

sited were the Batesford Limestone
Quarry, the Epi iorite quarry at Ceres,

the Scoria quarry at Mt. Duneed, the

Jan-Jukian beds at Torquay, and to Jaro-

site where a mineral of that name was
burnt for ochre. The subject for the

evening was a series of short talks by
members on the Geology of the Mel-
bourne district. Messrs. Mclnnis and
Sault spoke on the Palaeozoic Era, and
the deposition of sediments in the Gulf
caused by the Tasman Geosyncline; and
Mr. Whatmough described the Tertiary

Period, particular the Beaumaris area.

He described the unusual pattern of the

beds there, the deformation caused by
the Beaumaris Monocline, and also the

Melbourne Flexure which has its western
boundary there.

Exhibits
Mr. Whatmough—Fossil shark's teeth

(Miocene); whale bone (Miocene),
Beaumaris.

Mrs. Skopakow—Stauralite, Mary Katha-
leen; ribbonstone, Mt. Isa; Dendritic

Jaspar, Duchess, Qld.; Native Copper,
Mt. Isa; Wollostonite, Rockhampton;
Tourmaline, Mica Creek, Qld.
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Mr. Davidson—Specimens of Turquoise
(some polished), Greta South; rocks

from Cambrian Diabase, Dookie
Quarry; Calcite, Dookie.

Mr. Angior—Palagonite, Batesford; Jaro-

site, Angelsea; fossil Echinoid, Tor-
quay; Gypsum, Torquay; Epi-diorite,

Ceres.
Mr. McCay—Concretions with iron and

barytes, S.A. Devils Dice, S.A.; lava

(Pre-Cambrian), S.A.; Dendrites, Jas-

pars, shell casts, S.A.; common Opal,

Dendrites, Petrified Wood, Gelintipy.

Mr. Spencer—Geodes from Porphoritic

Rhyolite, Tabberabbera; Jaspar from
Conglomerate, Tabberabbera.

Mr. Francis—Fossil Echinoid, Oysters,

Nowa Nowa.

Marine Biology and Entomology Reports

for March and April, 1967.

March 1967.

Mr. Condron chaired the meeting
which was attended by 24 members.

Mr. Mclnnes reported on the San
Remo outing, and said that it was a

great success in every way. He also spoke
on the polychaete worms; specimens of

which he obtained at San Remo and
had not seen before. Mr. Mclnnes also

announced that the next club outing
would be on March 18th, to the Bellarine

Peninsula, when there will be a good
low tide at a suitable time.

Mr. Coghill had received a letter from
the Stawell Field Naturalists' Club asking
for assistance with specimens for their

forthcoming Nature show.
Guest speaker for the evening was

Mr. A. Neboiss, curator of insects, Natio-
nal Museum. Mr. Neboiss showed his

prize winning film on the Stone Fly,

with suitable captions. This beautiful film

was much enjoyed by members. He also

showed a film on the excavations which
took place at Keilor in connection with
the ancient skeletons which were dis-

covered there. His film was also much
enjoyed. At the conclusion many ques-
tions were asked by members, and a
vote of thanks was given by Mr. P.

Kelly.

Exhibits

Mr. Condron showed some Lepidop-
tera and other insects collected by him
during the holidays.

Miss Baalam showed a piece of orange
sponge, species unknown.

Mr. Mclnnes showed some species of
polychaete worms taken on the San

Remo outing, one, Eunice aphroditois,

Mr. Mclnnes explained, was different in

anatomy to Nereis, the head being a

different shape, and the colour beautifully

iridescent when alive.

Mr. Strong showed a large black fly

which he had taken at Mallacoota, Mr.
Neboiss identified it as Erephopsis guttata

Fam. Tabanidae; a species of March fly.

April 1967.

Mr. Condron chaired the meeting
which was attended by 25 members.
The Secretary announced that he had

contacted Dr. Ian Hiscock, Senior Lec-
turer in Zoology at Monash University,

who agreed to give the group a general
talk on Jelly Fish, later in the year.

Mr. Mclnnes announced that the Na-
ture Show Committee would hold its

first meeting on 21st April, and
asked the group to think about a sub-

ject for display at the show.
Mr. Trotter suggested a stand, placed

in a prominent position, for enrolment of

new members.
Mr. Harrison moved, and Miss White

seconded a motion that this suggestion be
recommended to the Show Committee.
Further discussion was to take place at

the May meeting.
Mr. Condron then introduced the

speaker for the evening, Mr. F. Collett.

Mr. Collett showed some beautiful slides

of different species of insects, and al-

though he is not an entomologist, gave
the group a very interesting short com-
mentary on each slide.

Many questions were asked by mem-
bers, and at the conclusion a vote of
thanks was moved by Mr. Harrison.

Exhibits

Mr. Trotter showed under his micro-
scope a beautiful slide of butterfly and
moth scales arranged in a pattern. He
explained that there was quite a dif-

ference in the structure of butterfly and
moth scales when seen under high micro-
scopic power. Mr. Trotter also showed
a slide of American diatoms.

Mr. Harrison showed a collection of
fossil shells from Fossil Beach, Morning-
ton, These ranged from small to large.

Mr. Harrison gave a short talk on fossil

shells, with special reference to their in-

teresting sculpture.

Mr. Lublin showed a corticeps which
had been killed by fungus.

Mr. Strong showed under low micro-
scopic power the compound eyes of a
species of March fly.
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Microscopical Group Report

March 15th, 1967.

This was a well attended meeting with
23 members and visitors present, and
Mr. J, Daws presided.
The minutes were read and confirmed.
At the commencement of the meeting

everybody expressed disappointment at

the cancellation of Mr. Dade's visit,

through illness, and expressed the hope
that they would be able to meet him at

a later time.

It was decided to have an excursion to

a suitable place for the collection of
pond life on Sunday, April 16th, and a
subsequent display of "the catch" under
microscopes on the following Wednesday.

At the suggestion of Mr. W. Genery it

was decided to make the outing to the

Tanti Creek area, at Mornington.
Mr. K. Trotter gave a report on his

examination of the club diatom micro-
slides. He explained that the cabinet ori-

ginally contained 1116 slides, of which
142 are missing, 807 are quite good, and
most of the remainder are questionable.

A number of these are useless and should
be destroyed. He moved a motion, which
was seconded by Mr. D. Mclnnes, that

these slides should be destroyed.

At this point the Secretary moved an
amendment, requesting that the slides be,

not destroyed, but merely set aside. Al-
though he had not made a personal exa-

mination of the slides in question, he ex-

pressed the opinion that nothing represen-

tative of past-microscopy should ever be
destroyed: every slide which may appear
useless today may be repairable tomor-
row if some one is interested enough.
Slides without the appearance of a speci-

men could, if the label is legible and ac-

curate, be permanent proof of the exis-

tence of some form of life at a particular

date and area.

At this point a vote was taken on the
amendment which was carried; thus it

was decided to set aside the slide in

question.

Following this the secretary announced
that because of personal reasons he
wished to vacate his post. He was asked
to carry on until the April meeting.
The rest of the evening consisted of the

display and discussion of numerous speci-
mens displayed under the 17 microscopes
in use.

Mr. Mclnnes displayed some interest-

ing rock sections.

Mr. E. LeMaistre exhibited a fine gem
opal. He explained the latest theory of
colour variation in opal.

Mr. W. Genery exhibited some volvox
and a very lively specimen of the colo-
nial rotifera, Conochilus unicornis', roti-
fera in which the individuals radiate from
the centre of a living, spinning ball.

Mr. K. Trotter exhibited an excellent
slide of arranged diatoms, sponge spicules
and silico-flagellates; this slide he kindly
donated to the slide library to replace
that which was accidentally destroyed
when an attempt was made to repair it.

(No. 96, which was a slide of arranged
diatoms and butterfly scales.) He also
displayed a slide of some forams which
were illuminated in a rather unique way,
reflection of light from a circle of silver
deposited on the under surface of the
cover. His two young friends also dis-
played slides of forams and diatoms
which they themselves had made.

Mr. P. Genery's exhibit was to have
been a living tardigrada (water bear)
which he had taken from the Yarra re-
cently. Unfortunately it was lost, and
he substituted a slide of one of these
curious creatures.

Mr. Karl Meyer—stained section of
hibiscus.

Mr. C. Nance—stained stem section.

N. H. SEWARD PTY. LTD.
72-74 Bourice Street Melbourne
(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc..

Microscopes (Beginners' to

Research Models)

,

Bausch and Lomb (U.S.A.) Micro-
scopes, lOOx case, £7/5/-.

Binoculars, Telescopes,

Survey Instruments, etc.

BOOKS

On Natural History,

Australia, Art, General.

New and Secondhand.

Lists Free. State Requisites.
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F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETINGS

Monday, 12 June—^At National Herbarium, The Domain, South Yarra; com-
mencing at 8 p.m.
1. Minutes, Reports, Announcements.
2. Correspondence.
3. Subject for the evening: Wangaratta Trip—^Miss Joan Forster.

4. Election of New Members.
(a) Ordinary:

Eva H. Holmes, 14 Lexton Gve., Armadale S.l.

Joint

:

Mr. and Mrs. N. B. Cleeves, "Greenbriar Nursery", Britnells Rd., Briar Hill,

Victoria.
Mr. and Mrs. Graham Webb, 47 Fortuna Ave., North Balwyn. (Interest—

-

Microscopy)
(b) Junior:

Gordon Temby, Box 327, Hamilton, Victoria.
(c) Subscriber

:

The Field Naturalists Club of King Island, Long Ridge, Currie, King Island.

5. General Business.

6. Nature Notes and Exhibits.

Monday, 10 July—Medallion Lecture on Conservation—Mr. J. Ros Garnet.

GROUP MEETINGS

(8 p.m. at National Herbarium, unless otherwise stated)

Thursday, 8 June—Botany Group.

Wednesday, 21 June—Microscopical Group. "Preparation of Pathological Specimens".

Mr. L. Winsor.

Friday, 30 June—Hawthorn Junior F.N.C. meeting in Hawthorn Town Hall at 8 p.m.

Subject
—"Mounting Specimens in Plastic". Mr. Ian Morrison.

Monday, 3 July—Marine Biology and Entomology Group. This group meets in

Mr. Strong's rooms at Parliament House at 8.00 p.m. Enter through private

gate at south end of building.

Wednesday, 5 July—^Geology Group.

Thursday, 6 July—Mammal Survey Group. This group meets in the library of the

Fisheries and Wildlife Dept., Flinders Street Extn., at 7.45 p.m.

Friday, 7 July—^Preston Junior F.N.C. meeting in the Rechabite Hall, 251 High
Street, Preston (north from Bell Street), at 8.00 p.m.

Thursday, 13 July—Botany Group.

F.N.C.V. EXCURSIONS

Sunday, 18 June—A combined excursion with the Geelong F.N.C. to the Batesford
Sanctuary. The bus will leave Batman Avenue at approximately 9.20 a.m. Fare
$1.80. Bookings with excursion secretary. Bring one meal. Afternoon tea will be
available at a nominal charge, proceeds in aid of the Red Cross.

Thursday, 31 August, to Sunday, 10 September—Broken Hill. The party will leave

Melbourne on August 31st, stay overnight at Mildura, and reach Broken Hill

on Friday September 1st, remaining there for a week with day trips in con-
junction with the Barrier F.N.C. An extra day will be taken for the return
journey stopping overnight at Mildura and Swan Hill. The cost will depend upon
the number going but should not exceed $100 inclusive (lunches excepted).
Bookings should be made with the excursion secretary accompanied by $10
deposit, with the balance to be paid by the end of July.

Any cheques should be made out to—Excursion Trust, and not to the F.N.C.V.
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Photo : Ken G. Simpson

Weekend Kangaroo shooters killing for dog-meat and pocket money dumped the heads, tails,

paws and entrails of these Grey Kangaroos {Macropus giganteus) beside a highway in Southern
central Queensland.

Many similar sights may be seen in other inland areas of eastern Australia, due to the
onslaught of unlicensed weekend shooters. Much wilful damage to roadside properties is also done
by these irresponsibles who, failing in the prime object, shoot at anything on sight.
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Rearing Orphaned Ringtail Possums
in Captivity

by John Goode
Illustrations by Author

With very few exceptions, it is illegal in Victoria for any private indi-

vidual to capture or retain in captivity, any species of marsupial.

However, there are occasions when young possums are found separated

from their mothers in the wild. Ordinarily they would die from exposure or

starvation. Similarly, lack of information on techniques of foster care can
result in their death.

I became interested in rearing ringtail possums when my eldest son found
one and brought it home in his shirt pocket. Before that time, I had been

interested in rearing other kinds of animals and had been greatly helped

in this work by research workers in several Universities. Therefore, when
this possum came into my possession, and I expressed interest in techniques for

rearing them, the Fisheries and Wildlife Department of Victoria granted

permission for them to be kept while observations could be carried out.

My son found the baby on the

ground among some tea-tree scrub on
the outskirts of Frankston. When he

brought it home, the baby was still

considerably nervous and frequently

uttered a "high-pitched chirruping

twitter . . . used by juveniles of

post-pouch age when they have be-

come separated from their mother"
(Thomson and Owen 1964).

As the baby seemed happiest in my
son's shirt pocket, we decided that

possibly it received some warmth from
his body and perhaps some semblance

of the security of its former parent-

young relationship. When the possum
no longer chirruped, I thought this had

been achieved, especially when the

pocket pouch was substituted by an-

other resting on a hot water bag.

Within 24 hours of the baby ar-

riving, it began to accept food and we
attempted to feed it warm fresh cow's

milk with a largish eye dropper. This

was unsuccessful, but the baby readily

accepted sweet apple which it ate

greedily.

After more unsuccessful attempts to

persuade it to take milk from a drop-

per, or lap from a saucer, its main
diet became apple with the offer of a

few native flowers and buds and a few
exotic flowers from the garden. To
provide liquid, we sprayed the leaves

and buds with warm water.

For about a week, the baby possum
appeared to thrive and became tame.

Then one afternoon, without warn-
ing or any preliminary symptoms, it

appeared to suffer a fit. Within a

minute it was paralysed and prostrate;

within an hour it was dead. Earlier

in the day, it had playfully scampered
about the room, had jumped naturally

from chair to chair, and had given no
indication of any impending illness.

However, subsequent inquiries re-

vealed that with young ringtail pos-

sums in captivity, such unpremeditated

deaths are common.
After talking to various people

used to handling marsupials, I de-

duced that one or all of the following

factors could have influenced the

death:
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i. Insufficient heat

ii. Inadequate and unsuitable feed-

appliance

iii. Incorrect milk diet

iv. (after rearing several other spec-

imens) what may be the most

significant of all factors—the

subconscious fear of young,

newly orphaned ringtails, and

its likely influence on their

feeding.

For the future, I therefore worked
out the following techniques. Firstly,

at all times young orphaned ringtails

would be provided for at least a week,

or longer if the weather was cold,

with a hot water bag against the

pyjama sleeve (tied at one end) which

we used as a substitute pouch; and the

cage was always kept in a heated or

sun-warmed room.

The nearest approximation to a

marsupial teat is a length of bicycle

tube valve rubber, about H inches

long, and we used this in conjunction

with a set of plastic doll's feeding

bottles, each containing about 5cc of

liquid. For its first feeds, we found
that one bottle was enough. As the

possum grew larger, two or more
bottles could be prepared and kept

warm in hot water. Always, the pos-

sum was fed as much at it would take.

There is a growing amount of evi-

dence that some constituents of fresh

cow's milk are not readily digested by
marsupials and a mixture of one part

of tinned evaporated milk with two
parts of boiled water was devised.

This has been fed to all the ringtails

we have reared and we have increased

the quantity of milk to water, to 50-50

as the ringtails grew older. Fresh
cow's milk is never offered in their

diet.

With every ringtail we have reared,

each has initially been disinclined to

accept milk or any other liquid. We
therefore devised a technique where-
by, from the time a baby is received,

it is carried around during the waking
hours inside a shirt pocket of one of

our children and the shirt in turn is

covered by a pullover. By allowing

only one child to nurse a possum at

this stage, my theory is that he be-

comes "imprinted" on the baby as its

foster parent and I believe that rap-
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Second of author's sons
demonstrating technique of

feeding young possum.

port is established very quickly in this

manner.

With every possum we have had,

the first few feeds have always been

rejected either when the possum was
offered a bottle with a valve-rubber

teat, or its nose was lowered into a

small container of milk mixture.

However, within six hours of the

youngster's arrival, we ensure that at

least 5 cc of milk mixture are fed by
the bottle. This usually has to be done
by inserting the "teat" into the side

of its mouth and squeezing a drop
or two at a time into the mouth.

I believe that for some time it is

advisable to feed the milk only by
bottle and teat, even though the

possum may be able to lap. By main-

taining at least one bottle feed a day,

it consolidates the feeling of security

and the possum—foster parent re-

lationship, both seeming to be vital

factors in the successful rearing of

young ringtail possums.

Troughton wrote that in captivity,

"ringtails will take almost any vege-

table or fruit". From my experience

in rearing young tortoises, I decided

on a regimen of foods which were as

close as possible to those which a

young ringtail would find in its natural

habitat. At Frankston, this is con-

venient as it is in the Mornington

Peninsula "coastal scrub" zone. In the

area of our home, there is still much
virgin flora with a preponderance of

native tea-tree and coastal manna

Portrait of
baby Ringtail possum.
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gum. In the right seasons, we also

have at least three varieties of acacia

and a multitude of flowering native

shrubs, including heath, thriptomene,

bacon and egg flowers and many
others.

Also fuschias, almond blossom, bal-

sam and roses were offered if there

were not too many native wild flowers

and if the young ringtail was con-

sidered old enough to be able to digest

them.

Often, young ringtails have been
able to take milk mixture from a

stainless steel ashtray (ideal for steri-

lizing) within three days of their

arrival, and from their arrival we
have always offered them a variety of

native blossoms and shoots available

in the nearby bush. The varieties de-

pend on the season, because possums
have been found both in September
and in December-January.

Perhaps, understandably, it has al-

ways been advisable to offer a variety

of native plants to these youngsters

and also to older specimens. Indi-

viduals have shown distinct preferen-

ces for various types of plants, but
they do not maintain interest in the

plants they may at first prefer.

For example, one possum consis-

tently refused to touch the flowers of

the queen or early black wattle which
is exotic in Frankston, but would

readily eat the three species of local

wattles when they were available.

Always, young shoots of tea-tree were

acceptable.

If their cage is sufficiently large,

or if permitted to eat and drink out-

side their cage, ringtails will keep

their pouch and its surrounds reason-

ably clean. Outside the cage, they can

be trained to perform their toilet on
a piece of newspaper. To counter the

rather strong smell of their urine,

fresh sawdust, frequently changed,

has been found to act as an excellent

deodorizer and absorbent substance

to use on the floor of the cage.

Despite references in earlier litera-

ture to the dislike of these nocturnal

animals to strong light, young possums

are very active by day and night in

captivity. They do not seem to mind
indirect sunlight, or romping in a

room well lit by electric lights.

From about three months after they

have taken regular quantities of solid

food, small quantities of non-acid fruit

and salad vegetables may be intro-

duced to the young ringtail's diet.

Initially a small slice of apple may be

offered, or a little ripe (or over ripe)

banana, some lettuce and some celery

leaves.

As they grow larger, the quantities

may be increased and sunflower seeds

and dried oatmeal will also be taken.

When older, young
ringtails will fearlessly steal

strawberries which they
enjoy.
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At all times, these exotics should be

considered as supplementary and the

bulk of solid food should be native

leaves and flowers.

Morsels of bread smeared with

honey are popular, and in time the

milk and water may be replaced with

five ounces of warm water to which

half an ounce of honey has been

added and dissolved.

In the wild, Troughton alleged that

ringtails have an extremely quarrel-

some nature, although later writers

have considered them remarkably gre-

garious.

With ours, aggressive tendencies

have been noticed only in one female.

Now adult, she was reared from little

more than 4 oz. weight and had the

run of the house.

When a new youngster, a male in

a rat's cage, was brought to us, she

heard it chattering and jumped on
the cage. Had she not been restrained,

she would have attacked and injured

the newcomer. At the time we thought

this was strange, but later, it seemed
that while one might have thought the

frightened baby would have appealed

to her maternal instincts, it seems

that instead, she considered it an in-

truder into her exclusive territory.

These observations and our suc-

cesses are only nominal, but the

methods described for rearing young-

sters have worked in every case ex-

cept the first. There are now quite a

few possums living in the wilds of

undeveloped Frankston, which we
reared until they were large enough
to fend for themselves.

During the course of having pos-

sums around the house for several

years, it is not possible to think of

them without forming impressions on
their behaviour, no matter how un-

scientific their foundation.

Troughton described the behaviour

of ringtails in captivity as showing
"pronounced stupidity", while Wood-
Jones said they had "unintelligent sim-

plicity".

We have found that in a household

of five people, an orphan ringtail will

respond to handling from any mem-
ber of the family, but will escape

from any visitor. However, possibly

through their keen vibrissae and per-

haps their sense of smell, captive

possums certainly show constant pre-

ference for their "foster parent" in

whose care they always seem much
more comfortable, even when they

have long passed their juvenile phase.
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Bright Days in Birdland

by A. H. Chisholm

What an Australian poet has termed

"the clamant life of Spring" was excep-

tionally potent in most parts of south-

eastern Australia during October-Nov-

ember 1968.

Driving through the sub-interior

southward from Sydney in mid-Octo-

ber, fringing a lush countryside, I

heard everywhere the "wich-a-poo"

shouting of Rufous Songlarks and the

resonant singing of White-winged Tril-

lers and Rufous Whistlers; and in the

Maryborough district of Central Vic-

toria, where I spent several weeks,

birds were so numerous and in such

good heart that more than 40 species

were found breeding.

In one small area alone, the seclud-

ed, well-grassed, and tree-girt home-
stead paddock of Bob Scott, apiarist

and conservationist, nests of some 15

species were "laid on": among them
being three of the cleverly-hidden

chambers of the Rufous Songlark and

one of a Little Cuckoo-shrike in an

unusual setting—the branch of an in-

troduced pepperina.

Both forested and open areas of the

district produced many birds, but,

rather curiously, some familiar kinds

were either absent or in short supply.

Thus, we saw very few examples of

the Yellow Robin (or of the Hooded
and Red-capped Robins); in the ab-

sence of bloom on eucalypts, probably

due to the preceding drought, both the

common Yellow-tufted and Fuscous

Honeyeaters were rare; we neither

saw nor heard the berry-eating Painted

Honeyeater; and, to our surprise, we
failed to find any White-faced Chats.

On the other hand, the expanses of

trees and bushes and shrubs immed-
iately north of the town gave us nests

of two very charming singers of the

sub-interior, the Crested Bellbird and
the Gilbert Whistler, and among add-

itional experiences of consequence
were the gaining of two new breeding

records for the district and the sight

of another species rarely seen there.

In the first place, while Eric Du
Bourg was photographing at a Bell-

bird's nest he was astonished to see a

beautiful male Crimson Chat flit into

view and then go to a nest in a foot-

high shrub. Later, 1 1 other such nests

were found (mainly by Lyle Courtney)
in the same general area, each being a

fibrous cup placed in a small bush pea,

Pultenaea laxiflora; and later again we
learned that this bird of the interior,

presumably responding to certain cli-

matic factors, had "exploded" into var-

ious parts of southern New South
Wales and northern Victoria.

Our Maryborough record was, ap-

parently, the farthest point southward.
Aside from the irruption itself, what

astonished me was the fact that the

Crimson Chats, normally birds of open
spaces, had adopted an area well en-

dowed with ironbark and box trees and
bushy growths; and I could only sup-

pose that they had spied out the spot

for nesting purposes and chosen it

because of its liberal sprinkling of the

small pea-bushes. Moreover I was
surprised at times by seeing a male
bird, after gathering food on the

ground and taking it to nestlings, fly

aloft 20 feet or so and perch on a

tree-branch, there proclaiming its feat

with a quaint little "Ting".
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Of the 12 nests found, two con-

tained three eggs and the others two

each. Most of the young emerged

safely; one exception was a nestling

which thrust its head through the side

of a nest and so, being unable to with-

draw, virtually committed suicide.

Each young bird, sightless for several

days, was flesh-coloured, with an or-

ange gape, and at a quite early stage

had a red spot on the rump.

Both adult birds were very attentive

to the eggs and young, and when
alarmed both were apt to give exhib-

itions of the "broken-wing trick": a

practice which is much favoured by

nesting White-faced Chats.

All of the beautiful wanderers van-

ished the local scene, I am told, before

the end of December, presumably

taking the young along with them up

into the interior. They had been in the

Maryborough forest for, perhaps,

about two months, and in that time

had given much pleasure to numbers

of residents.

No less impressive than the presence

of the Crimson Chats was the dis-

covery in two instances, in the same

area, of an egg of the Black-eared

Cuckoo in a nest of the White-browed

Babbler.

When, early in November, I took

for casual examination two eggs from

a Babbler's nest six feet up in a bushy

eucalypt, I was surprised to find that

one was the dark-red egg of the

Cuckoo. That egg much interested

local naturalists, and so, later, did the

forbidding appearance of the young

Cuckoo—blackish, broad-backed, and

with strong barbs on the wings.

We were all impressed, too, by the

fact that the young interloper, while

still sightless and featherless, ejected

the young Babbler (whose body was

found on the ground below) by throw-

ing it over a two-inch ledge at the
nest-entrance. That was, indeed, a
remarkable feat.

Meanwhile, one of the Maryborough
men, Ted Rich, found another egg of
the Black-eared Cuckoo with a Bab-
bler's egg in a nest half a mile or so
away. (Normally he would not have
troubled to examine those eggs, but
was moved to do so by the earlier

discovery.) In this case, however, no
hatching occurred, for a predator of

some kind took both eggs. Predation,

too, put an end to the young Cuckoo
in the first nest.

These two instances are, as far as

I know, the only records of the Black-

eared Cuckoo imposing on the White-
browed Babbler. Its chief host is the

Speckled Warbler, with whose dark-

red eggs (laid in a nest on the ground)
it finds striking harmony in both colour

and size. Curiously, although both of

these birds (Cuckoo and Warbler)
have only rarely been observed in the

Maryborough district, a small com-
pany of the little speckled birds of the

forest floor was seen, though no nests

were located, in the area where the

Cuckoo's eggs were found.

Was that occurrence, I wonder,

merely coincidence? Or did the Cuckoo
spy upon the Warblers and, failing to

find them breeding, do the next best

thing by adopting the Babblers?

One other fragment of special inter-

est noted near Maryborough in Nov-

ember was that a pair of the little

Whitefaces appeared to cover their

eggs with feathers each time they left

the hollow stump containing the nest.

I have since been informed that the

Spine-billed Honeyeater, which builds

an open nest in a bush, sometimes acts

in similar fashion. Can any evidence

on this point be offered?
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Preliminary Notes on Some Short-necked Tortoises

from Eastern New South Wales

by John Cann*

Relatively little information has

been published on short-necked tor-

toises in the genus Emydura found in

New South Wales east of the Great

Dividing Range. Worrell (1963) spe-

cifies no species for this area, while

Goode (1967) states that only the

species Emydura kreffti is found in

this area, and then only as far south as

Kempsey (latitude 31°5' south).

The population described would ap-

pear to be geographically isolated

from short-necked tortoises of Emy-
dura described from eastern coastal

Queensland, and from those of the

Murray - Darling - Macquarie Rivers

west of the Great Divide. At present,

the extent of the population described

would seem to be bounded in the

west by the Great Dividing Range,

and in the north by the Ebor River

(latitude 30°25' S) and in the south

it extends to the Shoalhaven River

(approx. 35°S).

Taxonomically, this tortoise has yet

to be described and its status and phy-

togeny determined, and this paper is

confined to observations on some as-

pects of its behaviour and on the

comparison of its eggs and hatchlings

with those of some other chelid tor-

toises.

Most of the observations of these

tortoises have been made in the

Macleay River, N.S.W., where they

have been studied both by skin diving

and by other methods. To date, more
than 300 tortoises have been marked
and catalogued and observations are

continuing.

* 26 Yarra Road, Yarra Bay, N.S.W. 2036.

Thermoregulation

On 23 May, 1968 and on 7 July,

1968, water temperatures were re-

corded at 7°C and 5°C respectively.

On both occasions large numbers of

these tortoises were observed to be

active, which would appear to indicate

that they do not hibernate at these

temperatures.

"Conjugal Fidelity"

Early observations in 1968 indi-

cated that often, male and female

tortoises swam together and subse-

quent marking of such pairs showed
that with one pair marked, they were
still swimming together two months
after marking. At times, up to eight

or ten "pairs" of tortoises have been
seen swimming together.

With this population, there appears

to be clear sexual dimorphism in the

carapace of males and females, which
seem to show consistent differences as

shown (PI. 1).

As pairing has been noted at dif-

ferent times of the year, it would
appear that this phenomenon is not

confined to the possible courtship

period and further observations will

be made on this aspect of their be-

haviour.

The size of mature specimens of

this group is conspicuously smaller

than that known for Emydura mac-
quari as may be seen from PI. 2,

with a carapace length of 6 0-6 5 ins

(153-165 mm) appearing to be the

largest attained by most adults.

Nesting and Incubation

To date, eggs of this new group
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have been found in only two nests. A
typical egg and hatchling are shown
in PI. 3, where the egg had a length

of 1-44 ins (36-51 mm) and a cross-

section diameter of 0-7 ins (17-85

mm). The young from this nest

hatched on 2 February, 1969, and

had a carapace length and breadth re-

spectively of 1 11 and 0-905 ins

(28 17 and 23 mm). These specimens

have been preserved and are now in

the collection of the Australian Mus-
seum, Sydney.

Differences have been observed be-

tween eggs and hatchlings of the east-

ern N.S.W. Emydura sp. and those of

E. macquari (PI. 4). However,
Goode (personal communication,

1969) states that even within a single

species, a wide range of egg shapes

and dimensions may be noted, and
also between hatchling sizes from a

single clutch of eggs.

Eggs of five types of chelid tor-

toises are shown in PI. 5. They are

from left to right, the long-necked



Chelodina expansa, short-

necked E. kreffti, E. macquari

and the Emydura from east-

ern N.S.W., and the long-

necked C. longicollis.

Conclusions

Much further work needs

to be devoted to this geo-

graphically isolated group of

emydurid tortoises from east-

ern N.S.W. and this is now in

progress. Work on their tax-

onomy and on other aspects

will continue and will be

published when results are

available. At this time, it

would appear that the group

has been isolated for some
considerable period, and

while it is not known whether

or not it is reproductively

isolated from adjoining spec-

ies of Emydura, its small size

and the noted differences in

egg shape and dimensions,

and in hatchlings, would seem

to be significant.

Acknowledgements

I am grateful to Mr. John

Goode for his advice regard-

ing particular aspects of this

investigation and for his sug-

gestions on the editing of this

paper.

References

Goode, J. 1967.—"Freshwater
Tortoises of Australia and
New Guinea", Lansdowne
Press, Melbourne.

Goode, J. 1968.—Incubation of

eggs of three species of chelid

tortoises and notes on their

embryological development
Aust. J. Zool. 16: 749-61.

Worrell, E. 1963.—"Reptiles of
Australia", Angus and Rob-
ertson, Sydney.

Plate 3.

Plate 4,

July, 1969 193



FIMCV Grampians Excursion/September,
1968

Part

Wednesday, 4 September—Wonder-

land trip.

The famous tourist walk is also of

much interest to the naturalist, who,

just as he prefers geological explana-

tions to the fanciful names given to

the formations in limestone caves, is

more interested in the geology, botany

and entomology than in the compara-

tive implications of such names of

features as Grand Canyon, Negro's

Head, The Flat-iron, Sphinx Rock,

Whale's Mouth, Cool Chamber, Echo

Cave and Wall of China, not to men-

tion Silent Street, Lady's Hat, the

Cross and Fallen Giant. Plant species

of special interest included Trymalium

d'altonii, Prostanthera lasianthos, and

Phebalium bilobum. A Mallee visitor

of 1940 with the appropriate name
Overall had left a visible reminder of

his visit in huge letters on the rock of

Echo Cave. (We saw the ultimate of

this practice, much deplored by natu-

ralists and conservationists, on the

Sister Rocks near Stawell on our

homeward journey.)

The Grampian Mountains, so

named by Sir Thomas Mitchell after

their namesake in the Highlands of

his native Scotland, have been formed

as a result of differential erosion of

folded sandstones of upper Devonian
and lower Carboniferous origin. The
sediments are predominantly of fresh-

water origin, though it is probable

that, in Miocene times, the Grampians
formed a large promontory which jut-

ted out into the shallow sea that occu-

pied the Murray Basin. The sandstones

have, in places, been intruded by por-

by J. A. Baines

phyritic sills and dykes, and by gran-

itic batholiths. Some remarkable rock

formations exist, such as the Nerve
Test, which no members of our group

were prepared to negotiate fully, al-

though the writer remembers the non-

chalance with which the late Gilbert

Rogers used to demonstrate this in the

thirties. The spectacular Wonderland
Forest Park has been set aside and

managed by the Forests Commission
under the provisions of the Forest

Act, 1958.

From the Pinnacle, with views of

the Mt. Difficult Range, Relph, Mac-
key's and Bellfield Peaks and of the

new Lake Bellfield and Hall's Gap,

the track led down to the Sundial

turntable for us to rejoin the bus, after

noticing in the Stone Kingdom area

an endemic boronia {B. latipinna),

Correa aemula in flower, and the fas-

cinating Grampians endemic Bristly

Trigger-plant (Stylidium soboliferum)

,

with vivid green rosettes and flowering

stem only three inches high (not yet

in flower, unfortunately, but they are

creamy-pink inside and dark red ex-

ternally). Lunch was taken fairly close

to Mushroom Rock. A walk up to

Sundial Peak followed, where Gang-
gang Cockatoos and a Pied Curra-

wong were seen, and the Grampians
endemic parrot-pea, Dillwynia oreo-

doxa, among other interesting plants.

From the Sundial lookout there is a

fine view over Lakes Bellfield, Fyans
and Lonsdale, and over to Mt. Wil-

liam (with the winding road we had
traversed earlier) and the Major Mit-

chell Plateau (which has been des-

cribed in the Vict. Nat. by Ian
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McCann), and a near view of Mt.

Rosea, which has a natural stairway

on its face. On the way down some
bushes of Grampians Heath were

much taller than a man.
On the way back to the guest house

a call was made at "Belbra" nursery

for native plants, kept by the Stantons

(Mrs. Stanton was a D'Alton). Many
members of the F.N.C.V. party, in-

cluding some who are keen members
of the Society for Growing Australian

Plants, bought plants. There were
species from all Australian states

—

South Australia's Acacia iteaphylla

and N.S.W.'s A. cardiophylla (Gawler
Wattle and Wyalong Wattle) were
noticed, and our own Gold-dust Wattle

{A. acinacea) was represented by the

finest flowering specimen of it any of

us had ever seen.

Thursday, 5 September—Black

Range and Bunjil's Cave.

The story of Bunjil's Cave has been
told {Victorian Naturalist 74, 2),

and it is most interesting with its

record of the original red-ochre-using

Buandik tribe, the later white pipe-

clay-using Jardwa people from the

north, and the impact on the latter of

the red-coated soldiery of the early

colonial days. Its discovery was be-

lated, mainly because of the confusion
of the two Black Ranges. Is it too

late to re-name one of them? This

range near Stawell could be given a

distinctive aboriginal name. (At the

same time, why not give the Mt. Wil-
liam near Lancefield the name of the

aboriginal tribe who conducted their

quarrying activities there, thus distin-

guishing it from the much higher Mt.
William of the Grampians?) Granite
boulders outcrop here in profusion,

so it was not surprising to find Rock
Fern (Cheilanthes tenuifolia) cover-
ing large areas in parsley-like masses,
while also plentiful were Morels
(Morchella conica) and Scented Sun-
dew.

The White-faced Chat is sometimes

called a Nun, but four nuns not in the

bird class were fellow visitors at this

time. It was pleasing to find these

dedicated women so obviously inter-

ested in the geology, ethnology and
botany of the area, and also in photo-

graphy.

In search of the recently discovered

aboriginal quarry in the Bellellen dis-

trict, we were temporarily lost in the

Gluepot vicinity, and called at a house
to seek information. The owner. Miss
Heather Hately, put us on the right

track, but, before we left, she gave us

the privilege of entering the native

tree plantation that had been estab-

lished by her late father, Mr. Garnet
Hately, uncle of Keith Hately of

Kiata Lowan Sanctuary. A great var-

iety of shrubs and trees from all parts

of Australia, especially eucalypts from
Western Australia with their remark-
able fruits and differing habits of

growth were still doing well, while

others obviously needed thinning out,

with removal of dead branches. Per-

haps the local naturalists could per-

suade Miss Hately to allow them to

help in the restoration and preserva-

tion of this unique plantation. Bird

observers spent some time watching
a Yellow-winged Honeyeater, and also

Grey Fantails performing the aerial

evolutions that earn them the nick-

name "Cranky Fan".

The aboriginal quarry rocks were
reached after a walk across a sheep
paddock, and there were signs of

flaked-off artefacts. We then proceed-
ed to our lunch spot at Kelley's Bank
beach on the shore of Lake Fyans.
This reservoir, of 17,100 acre feet,

was completed in 1916, and is part of
the great Wimmera-Mallee stock and
domestic water supply scheme, the
largest of its kind in the world. It is

marked on some printed maps nowa-
days "Lake Fyan", which does a dis-

service to the memory of Foster Fyans,
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who, like Mitchell, served in the

Peninsular War, and who, while magi-

strate at Geelong, when Lonsdale was

serving in a similar capacity at Mel-

bourne (Fyansford bears his name in

that district), wrote at length of the

aborigines, and of the opening up by

the squatters of the Western District.

Binoculars brought into focus many
water birds perching on dead trees

projecting from the water, or swim-

ming on the surface. There is some

totally prohibited water, but unres-

tricted boating is permitted on part

of the lake. Stawell Yacht Club has a

club house, and there is a pump-house

for Ararat Water Supply. Moun-
tain Ducks, Black Swans and two

Whistling Eagles were observed in a

lagoon area nearby.

On return to Hall's Gap, some of

us walked up the Clematis Falls track.

The writer was first to notice a large

koala perched in a comparatively low

tea-tree, and the lovable creature

soon had a circle of admirers, photo-

graphing him or just marvelling at

his unconcern, with no fewer than 18

humans coming so close. An unusual

feature was the very light colour of

the neck fur compared with that of

the rest of the body.

This was stringybark and grass-tree

country, with some box, peppermint

and Manna Gum. The track was very

damp, hence the presence of Yellow

Marsh-flower {Villarsia exaltata) (now

to be called V. renifonnisl) . Some-
how we missed a turn-off, and the

terminal forks of the track we fol-

lowed did not bring us to the falls.

(A few later successfully attained the

goal on a pre-breakfast walk.)

At night in the Hall's Gap hall a

programme of slides was shown for

the benefit of all visitors, in aid of

Stawell F.N.C.'s fund to buy fencing

wire for their sanctuaries, and of

course we all v/ent. Slides and com-
mentary were by Ian McCann, with

projection by Neil Bennett. Grampians
scenes, mammals, birds, flowers (in-

cluding orchids), reptiles, spiders,

millipedes, etc. and aboriginal sites

made up a varied programme. One
slide was of Snow Gum, found only

on Major Mitchefl Plateau, as far as

the Grampians are concerned.

After return to Grampians House,
many of us enjoyed a long discussion

with artist Neil Douglas, who had set

up a studio to paint our native wild-

flowers not as isolated individual

specimens, as has been done by many
artists, but in their ecological setting;

this, he felt, would express the spirit

of our bush more authenticafly, and
he regarded his work as aU the more
important because so much of the

"primitive" aspect was disappearing

with the destruction or spoliation of a

great deal of our truly Australian en-

vironment. The talk finished with dis-

cussion of the controversial struggle

he is having with the Education De-
partment (at least two of his hearers

were headmasters!). Some samples of
his work were generally approved
when a later invitation to his studio

was accepted.

Friday, 6 September—Reed's Look-
out, McKenzie Falls, and Mt. Victory.

Past the turn-off to Chautauqua
Peak, one was set wondering how a

mountain in the Grampians could
have been named after a lake in

upper New York state, U.S.A. The
name is Red Indian, and became fam-
iliar in Australia in the 1920's when
the cultural movement of that name
was started here, presumably by
Americans from Chautauqua, where it

still continues to encourage (as it has
since 1874) local programmes of lec-

tures, music and entertainment. Maps
of the Grampians, and sign posts,

leave out the first "u". Six teenagers
were seen climbing the Elephant's
Hide, which can become slippery and
dangerous after rain. The sign post to
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Epacris Falls reminded us that quite

a number of names on the map are

botanical in origin, some others being

Mt. Rosea (after the now superseded

specific name of the Rosy Bush-pea),

Boronia Peak (which the writer

found, on a previous visit, lived up
to this name—it was not included in

our itinerary this time), Cherry Tree

Creek, Clematis Falls and Pansy Falls

(the last-named perhaps because of

species of Goodenia, the old popular

name for which was "wild pansies").

At Reed's Lookout a splendid view

over the Victoria Valley is obtained,

the bronze tablet indicating such feat-

ures as Paddy's Castle, Moora Moora
Reservoir, and Lake Wartook. The
fire lookout building is manned by a

spotter on 24-hour watch in the sum-
mer months, the neat cabin having

louvre windows on all four sides, with

a string in the centre lined up with

numbers to 360 around the walls so

that an accurate bearing of the direc-

tion of any fire seen may be sent out to

fire-fighters of the Forests Commission.
The track down to McKenzie Falls

leads first to Broken Falls, then to

Drummer Falls, and finally to the

main McKenzie Falls, which are

among the state's most impressive.

Necklace Fern, King Ferns and Coral

Ferns were prominent, and at least

five species of Acacia, four of Lepto-

spermum, and two of Coprosma.
Lunch was taken at Lake Wartook,

the first of the many reservoirs to be
constructed (1887). Its capacity is

23,800 acre feet, and the city of Hor-
sham draws its town supply from it.

After a walk along the dam bank, it

was a delight to watch the rich bird

life along the creek, especially a num-
ber of Flame Robins. A resident offi-

cer of the State Rivers and Water
Supply Commission said that there are

at present no koalas on the sanctuary
island in the lake, but early re-stock-

ing is intended.

The bus returned to Reed's Look-
out, from where an enjoyable walk

was done to the Jaws of Death on Mt.

Victory, and many of the party were
photographed on the piece de resist-

ance. Near Pulpit Rock there were

masses of Golden Heath {Styphelia

adscendens) , and near Coronation

Chair much Epacris impressa, mostly

in the pink form but sometimes in the

white. Two scorpions and a Copper-
tailed Skink were seen. A misunder-

standing about plans after visiting

The Balconies caused a three-man

search for an apparently "lost" mem-
ber of the party. Back to the guest

house and Madge Lester and Marie
Allender's anagram game (or scrabble,

or a tough crossword) for those not

keen enough to join the botanical

sessions!

Saturday, 7 September—Dick Mor-
rison, George Collis, Ruth Doig and
the Parkins climbed to the summit of

Chautauqua Peak before breakfast.

They saw six kangaroos, two of them
fighting. Later they found the right

track to Clematis Falls. The peak was
shrouded in cloud, and the day was
inclined to be drizzly. After break-

fast, the bus took us past "Glenbower"
(old home of the D'Altons) to Bor-
ough Huts. A botanizing stop was
made at the diversion weir of Stawell

Water Supply, where were found
Orange Bell-climber {Marianthus big-

noniaceus) (endemic in the Gram-
pians, but not in flower). Plumed
Humea (formerly H. elegans but now
Calomeria amaranthoides) , Umbrella
Fern and other interesting species.

Driving past the watershed between
the Wannon River (flowing south into

the Glenelg) and the Fyans Creek
(flowing north), we stopped to search
for Emu Wrens in heathland, but in

vain. Purple Eyebright {Euphrasia
collina) was quite plentiful. What was
thought to be a yellow planarian worm
was found, and holes seen that could
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have housed the so-called "White

Shrimp" of the Grampians {Phreatoi-

copsis terricola), which is a crusta-

cean more closely related to the slaters

of our gardens, but which, endemic

in the Grampians, and in parts of the

Otways, is close to a fossil form found

in Triassic beds in New South Wales,

i.e. is practically unchanged after 170

million years! (For further informa-

tion on this creature, see the article

by Ian McCann in Geelong Natu-
ralist, Vol. 5, No. 1, April 1963.

This issue, and the preceding one, con-

tain excellent articles, too, on the

Grampians flora.)

After a view of Mt. Lang and
Teddy Bears' Gap, the bus arrived at

Jimmy's Creek, where members of

Ararat F.N.C. met us, notably the

president. Rev. Colin Burtt, Cyril and
Mrs. Larmoor, Misses Zoe and Lorna
Banfield (the latter wrote a history of

Ararat), Stan and Mrs. Kelly, and
Susan Jutte (Botany Department, La
Trobe University). Stan Kelly, author

of "40 Australian Eucalypts in Col-

our", an excellent collection of his

water-colour paintings published in

1949, will have published during 1969
a larger book illustrating no fewer
than 250 species of the genus Eucalyp-
tus, and is to be congratulated on his

enterprise and assiduity. Since the

death of Mr. Garnet Hately, from
whom he obtained the material for

his first book, he has been receiving

eucalypt flowers, leaves, buds and
fruits from the Waite Institute in

South Australia. Fossicking for gold

is his hobby, and he showed us some
worthwhile "colour" in this other

field. He had found these specimens
on the old Mafeking field, south of

Major Mitchell Plateau.

Soft and Hard Water Ferns (Blech-

num spp.) were both growing along
Jimmy's Creek, but the highlight for

most of our party was the presence, in

flower, of Flame Grevillea (G. dimor-

pha), a low shrub with the general I

appearance of Olive Grevillea (G.
!

oleoides) . This species is a Grampians
endemic. Moving on to the Cross-

roads (the meeting place of Mafe-
king, Yarram Park and Moyston
Roads), a stop was made for a walk
among Variable Sallow Wattle {Acacia

mucronata) , Pink and White Heath,

Tetratheca and Leptospermum. At
Neale's Cutting, led by Col Burtt (in

his A.I.F. beret—he was at Darwin
during the war—looking very much
the outdoor naturalist rather than the

cleric), we searched a timbered area

for orchids, but were only moderately

successful. Species of Pterostylis,

Acianthus, Diurus and Caladenia, as

listed in the appendix to this report,

were found. In addition, Eric Miles

saw one Helmet Orchid (Corybas sp.)

On the way back to the bus we watch-

ed two Grey Fantails on a large fallen

log, with their characteristic flight. A
species of Cordyceps (Vegetable

Caterpillar), much smaller than C.

gunnii, had apparently parasitized the

larva of a Click Beetle. The bus driver

stopped while Ian McCann and Neil

Bennett searched for Blue Tinsel Lily

(Calectasia cyanea), but it was scarce

and only in bud. Just above the head

of Lake Bellfield four kangaroos leapt

away into the bush.

At night a social was held in the

lounge, one of the high spots being

the competition for the best paper-

torn kangaroo. Les Rayment and Miss

Joyce Annear arranged the program.

Sunday, 8 September—Fired by
yesterday's example, the writer joined

a pre-breakfast group consisting main-

ly of the same hardy spirits, and en-

joyed a pleasant walk through moun-
tain mist to the summit of Mackey's

Peak, reached at 6.55 a.m. Photos of

the sunrise were taken. The slippery

rocks were the main hazard.

On the way to Stawell on the home-
ward journey an emu was sighted. A
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stop was made at Stawell F.N.C. Wild-

flower Sanctuary alongside the high-

way, where there were many species in

flower, but the most prolific were Gol-

den Wattle (Acacia pycnantha), which

was at its magnificent best at many
places on this trip, and Mountain
Greviflea (G. alpina) . Near Ararat

we passed, but had no time to inspect,

McDonald Park Wildflower Sanctuary.

Before reaching Middle Creek we pass-

ed over Charleycombe Creek, which

is an unconsciously funny angliciza-

tion of the aboriginal word "Chafli-

cum", the pioneer sheep station of

that name being so spelt. Galahs and
White Cockatoos were seen again.

Thanks are due to our excursion

secretary. Miss Marie Allender, who
organized everything in her usual effi-

cient way, but also to the many local

naturalists who did so much to make
sure we saw the best features of the

area in our limited time. Praise is also

due to competent, imperturbable

driver Ray Hicks, who throughout the

excursion exceeded the call of duty

to add to our pleasure. In Ballarat on
the return trip, for example, he drove
around the city, pointing out histor-

ical points of interest, and took us

up to the top of Black Hill, where,

with its drilling rig, there is renewed
activity.

APPENDIX
Lists of Botanical Species

Compiled by Miss L. M. White

Mi. Zero Trip:

Eucalyptus viminalis, E. goniocalyx, Micromyrtus ciliatus, Xanthorrhoea
australis, Thryptomene calycina, Banksia marginata, B. ornata, Callitris rhom-

boidea, Westringia glabra, Hibbertia virgata, H. fasciculata, H. sericea,

Isopogon ceratophyllus, Acacia mearnsii, A. brownii, A. longifolia, A. myrti-

folia, Nidula emodens, Grevillea alpina, G. aquifolium, Stypandra glauca,

Anthocercis frondosa, Drosera whittakeri, D. glanduligera, D. planchonii, D.
auriculata, Correa aemula, Pterostylis longifolia, P. nana, P. vittata, Acianthus

reniformis, Caladenia caerulea, Leptospermum myrsinoides, L. nitidum, Cheil-

anthes tenuifolia, Asplenium flab ellifolium, Fossombronia sp., Asterella (syn.

Fimbriaria) sp., Daviesia mimosoides, Eriostemon brevifolius (syn. difformis),

Dodonaea petiolaris, Kennedia prostrata, Pseudanthus ovalifolius, Prostanthera

rotundifolia, Brachyloma ericoides.

Near Flat Rock Aboriginal Paintings: Carpobrotus rossii, Pterostylis

nutans, Pultenaea scabra. Acacia dealbata, Correa aemula, Eriostemon brevi-

folius, Psilotum nudum, Casuarina pusilla.

Near Ghost Cave: Corybas diemenicus, Epacris impressa var. grandiflora,

Ixodia achilleoides, Eucalyptus melliodora. Acacia mucronata, Exocarpos cup-

ressiformis, Brachyloma daphnoides, Goodenia ovata, Histiopteris incisa, Tetra-

theca ciliata, Styphelia (Leucopogon) ericoides, S. (L.) thymifolia.

Mt. Waiiam Trip:

Stylidium graminifolium, S. soboliferum, Spyridium parvifolium, Lepto-
spermum nitidum, L. lanigerum, Acacia oxycedrus, A. myrtifolia, Amperea
xiphoclada, Banksia marginata, B. integrifolia, Laxmannia sessiliflora, Styphelia

thymifolia, Tetratheca ciliata, Casuarina pusilla, Conospermum mitchellii,

Correa lawrenciana, Pultenaea subalpina, P. angustifolia, Pimelea spathulata,

Prostanthera lasianthos, Eucalyptus alpina, Grevillea aquifolium, Phebalium
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bilobum, Styphelia (Astroloma) pinifolia, S. adscendens, Euphrasia collina,

Dianella tasmanica, Astrotricha ledifolia, Pterostylis longifolia.

Fern Glen on the way back: Dicksonia antarctica, Blechnum procerum,

B. nudum, Polystichum proliferum, Clematis aristata, Pomaderris aspera, Euca-
lyptus cypellocarpa.

To A STOP near glen: Hardenbergia violacea, Veronica derwentia, Pulte-

naea scabra, Prostanthera lasianthos, Pimelea axiflora, Coprosma quadrifida, C.

hirtella, Goodia lotifolia, Cassinia sp.

At camping ground, Hall's Gap: Marianthus bignoniaceus, Calytrix

sullivanii, Correa aemula, Pterostylis nutans, P. concinna.
^

Stawell Trip:

Big Hill area: Pterostylis mutica, P. nana, Diuris pedunculata, D. palus-

tris, Acianthus reniformis, Caladenia caerulea, Prasophyllum nigricans, Hovea
heterophylla, Dillwynia sericea, Daviesia brevifolia, Brachyloma ericoides,

Correa reflexa, Brunonia australis, Drosera whittakeri, D. auriculata, D. plan-

chonii. Acacia pycnantha, A. melanoxylon, A. diffusa, Anguillaria dioica, Hib-

bertia stricta, Grevillea alpina, Chamaescilla corymbosa, Hypoxis glabella,

Leptospermum myrsinoides.

Three Jacks Sanctuary: Cryptandra tomentosa, Hybanthus floribundus,

Baeckea ramosissima, Glossodia major, Hypoxis pusilla, Caladenia caerulea,

Grevillea aquifolium, Hibbertia fasciculata, Styphelia behrii (syn. Astroloma

conostephioides) , Acacia gunnii, A. mitchellii, A. armata, A. acinacea, Iso-

pogon ceratophyllum, Pimelea glauca. Geranium solanderi. Pelargonium rod-

neyanum, Daucus glochidiatus, Indigofera australis, Craspedia uniflora. Ranun-
culus lappaceus, Pterostylis longifolia, Caladenia carnea.

Deep Lead (Mrs. Bennett's property) : Helichrysum scorpioides, H.
obcordatum, Micromyrtus ciliatus, Acacia pycnantha. Eucalyptus goniocalyx,

Caladenia carnea, C. caerulea, Brachyloma daphnoides, B. ericoides, Styphelia

(Lissanthe) strigosa.

Ferns in mineshaft: Cyathea australis, Adiantum aethiopicum, Blechnum
spp., and others.

Wonderland Trip:

Pultenaea costata, P. angustifolia. Acacia dealbata, A. oxycedrus, A. myrti-

folia, A. melanoxylon, Banksia marginata, B. integrifolia, Bossiaea cinerea?,

Dillwynia oreodoxa, Acrotriche serrulata, Styphelia behrii, S. pinifolia, S. vir-

gata, S. adscendens, Baeckea ramosissima, Boronia pilosa, Asterolasia pheba-

lioides, Bursaria spinosa, Callitris rhomboidea, Calytrix sullivanii, Cassinia

aculeata, Casuarina pusilla, Comesperma volubile, Conospermum mitchellii,

Correa aemula, C. reflexa, Epacris impressa var. grandiflora. Eucalyptus bax-

teri, E. alpina, E. cypellocarpa, E. viminalis, Hakea sericea (syn. acicularis,

Marianthus bignoniaceus, Melaleuca decussata, M. squarrosa, Persoonia juni-

perina, Viola hederacea, Platylobium obtusangulum, Pteridium esculentum,

Prostanthera lasianthos, Trymalium d'altonii, Todea barbara, Stypandra glauca,

Thryptomene calycina.

Black Range Trip:

Bunjil's Cave area: Cheilanthes tenuifolia, Morchella sp., Eucalyptus

melliodora, Acacia melanoxylon, Asplenium flabellifolium, Acianthus reni-

formis. Pelargonium rodneyanum.
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At Lake Fyans: Eucalyptus camaldulensis.

Track to Clematis Falls: Eucalyptus radiata, E. viminalis, Villarsia

exaltata, Acacia verniciflua, Clematis aristata, Glycine clandestina, Exocarpos

cupressiformis, Xanthorrhoea australis, Pterostylis nutans, P. concinna, Acian-

thus reniformis, Styphelia adscendens.

Reed's Lookout: Callitris rhomboidea, Eucalyptus alpina, Acacia mela-

noxylon, A. verniciflua, Stellaria pungens, Daviesia ulicina, Dodonaea cuneata,

Asplenium flabellifolium, Leptospermum scoparium, L. nitidum, Correa

aemula, Billardiera scandens, Gleichenia microphylla, Spyridium parvifolium.

McKenzie Falls: Brachycome ciliata, Todea barbara, Blechnum sp.,

Adiantum aethiopicum, Leptospermum scoparium, L. juniperinum, L. nitidum,

L. myrsinoides, Grevillea repens?, Indigofera australis, Styphelia virgatus, S.

ericoides, A. oxycedrus, A. verticillata, A. mucronata, A. mitchellii, A. mela-

noxylon, Daviesia brevifolia, Styphelia humifusa, S. behrii, S. adscendens,

Eucalyptus baxteri, E. obliqua, Brachyloma daphnoides, Xanthorrhoea aus-

tralis, Banksia marginata, Polystichum proliferum, Tetratheca ciliata, Platy-

lobium obtusangulum, Pultenaea angustifolia, P. scabra, Coprosma hirtella, C.

quadriflda, Hakea sericea (H. rostrata seen on road before start of walk).

Diversion pipe area: Calomeria amaranthoides (syn. Humea elegans),

Bauera sessiliflora, Goodia lotifolia. Clematis aristata, Grevillea aquifolium,

Selaginella uliginosa, Melaleuca squamea, Acacia mucronata, A. oxycedrus,

Sprengelia incarnata, Casuarina pusilla, Euphrasia collina.

Jimmy's Creek: Blechnum minus, B. nudum, Goodia lotifolia, Grevillea

dimorpha, Pimelea sp., Stackhousia monogyna, Dillwynia sp., Acacia retinodes,

A. gunnii (syn. vomeriformis) , Banksia marginata, Tetratheca ciliata, Styphelia

ericoides, Epacris impressa, Acianthus reniformis.

Granite intrusion near Mafeking goldfield: Acacia aculeatissima, A.

stricta, Viola hederacea, V. betonicifolia, Eucalyptus ovata, E. viminalis.

Neale's Cutting paddock: Acacia dealbata, Pterostylis nutans, P. curta,

P. longifolia, Acianthus exsertus, Diuris maculata, D. pedunculata, Caladenia

sp. (leaves of a spider orchid), C. deformis (shown at night by Mr. Bennett).

On way home from above trip: Calectasia cyanea (in bud only).

Stawell F.N.C. Sanctuary: (seen on Sunday on way home) Acacia
pycnantha, A. gunnii, Kennedia prostrata, Grevillea alpina, Tetratheca ciliata,

Pterostylis concinna, Diuris pedunculata, Drosera whittakeri, D. auriculata,

Styphelia behrii, S. humifusa, Hovea heterophylla.

Note: Also seen at various times these other eucalypts

—

Eucalyptus leuco-

xylon, E. polyanthemos, E. macrorrhyncha, E. sideroxylon, E. dives. Also,

Microseris lanceolata (syn. scapigera), Cymbonotus lawsonianus.

Editorial Note * « * *

In Part 1 of this report, published in the Victorian Naturalist for June 1969,
reference was made on p. 163, to the Deep Lead memorial depicting a goat and a
sheep.

In fact, the animals are two goats (male and female), representing the large
number which existed on the gold fields to provide both meat and milk for the miners.

The memorial was erected in 1936,
Reference was also made to Mr. James Davidson, a former State School

Inspector. He was in fact the brother of Mr. Bob Davidson, the present chairman
of the F.N.C.V. Geology Group.

Since this excursion, news has been received that the J. J. Kingston Memorial
Sanctuary has been completely fenced by the efforts of Stawell F.N.C.

Mr. Neil Bennett of Stawell F.N.C. supplied this information.
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Problems of Wattles Parti

by A. J. SwABY

In the twenties and thirties, the late

Harold Smith and I made a study of

the Lower Norton Mallee. Incidentally,

that led to the establishment, last year,

of the John Smith Memorial Sanct-

uary. (See below.)

A colony of wattles could not be

identified: for they never flowered, so

badly were the buds galled. Then in

one season, all blossomed well. Some-
thing evidently attacked the gall in-

sects. Many questions arise for you to

answer.

In Vol. 76, Nov. 1959, Page 171, R.

D. Lee contributed "The Great Gall

Mystery". He dealt with galls in gen-

eral and the mystery lay in the process

by which the gall was induced. It is

likely to remain mysterious.

In Vol. 80, March 1964, M. J.

Lester recorded a detailed study of

galls on Cootamundra Wattle. It was

an excellent piece of work as far as it

went and should have stimulated us to

find a way of preventing the galling.

I collected seed of Coast Watde for

Wimmera Forests Nursery at Wail.

Many plants were galled. I found that

the insects emerged on the day when
normal pods opened. The gall insect

evidently has evolved so that its life

cycle comes to maturity just when sap
has been withdrawn from the pod.
Delay would mean death.

What about the beginning? Can we
prevent it?

At flowering time, the galled heads
may show no sign of flowers. Some
may show a tuft of yellow where each
flower of the head or catkin should
have been. My guess is that the eggs

are laid either before the rudiments
of separate flowers have formed or
soon after. When is that?

Surely, there is a wattle growing
quite close to each of us. Some mem-
bers may have many. When are buds
first seen? When do insects, acting

suspiciously, arrive? At the other end,

when pods are ripening and galls are

present, what happens in a fine nylon

cover on a gall or many galls? Speci-

mens of emerging insects can be kept

for comparison with insects seen about

the wattles?

I have several wattles (no Coota-

mundra) and never a gall. A Coota-

mundra up the street gets hundreds of

galls. Does each wattle have its own
gall insect? I know that Black Wattle

forms a gall very unlike that of Coota-

mundra, but are the insects different?

John Smith Memorial Sanctuary

Over 35 years ago, I asked Mr.

Egbert Smith, of Lower Norton, near

Horsham, to reserve ten acres of scrub.

He agreed.

This is an "island" of MaHee type

soil and vegetation. Probably it was

continuous with the northern Mallee.

When the sea was receding from the

great Murray-Darling gulf, drainage

from eastern Grampians had to find

its way round the north of Arapiles
j

where lakes Natimuk, Miga, Clear and
j

White with swamps between, indicate
j

its course to the Glenelg. Norton
j

202 Vict. Nat.—Vol. 86



Mallee was cut off. The valley of the

Wimmera received deposits similar to

the "black wimmera" soil and became
populated with its vegetation.

Norton has no species evolved there,

but has a considerable number now
becoming rare and a few of very

limited range. Outstanding are Acacia

glandulicarpa and Eucalyptus froggat-

tii the latter known elsewhere from
near Bendigo only.

Upon the formation of Horsham
Naturalists Club, questions arose con-

cerning the status of the reserve. I

assured them that no legal transfer

had been made—it was still the prop-

erty of the heirs of Egbert Smith.

Ernest, son of Egbert, then donated

20 acres and set about transferring it

to the Department of Lands, with

Arapiles Shire Council as Trustees and

a committee of management partly

nominated, partly elected. Present in-

dication is that the voice of Horsham
Naturalists will be heard and heeded.

Management will be necessary. For
a generous private gift the area is

large, but it is too small for a perman-
ent ecological unit. It is remarkably

free from invading weeds, but they

would inevitably appear. In parts,

dominant species have suppressed

others and have themselves reached

a climax. A few interesting plants of

the district are not included and must
be brought in.

John Smith was the original settler,

grandfather of Ernest. His eldest son,

Harold, was an active member of

F.N.C.V. for many years. He brought

the area to my notice. His principal

area of interest was the Black Range
where he discovered Mount Byron
Bush-pea, and became the host of

scientists attracted by the discovery.

For many years, Harold sent flowers

for our shows. In 1938 on our behalf,

he sent 104 species, all named, to

Adelaide for a show.

A.J.S.

Vale Rol-F MoKellar

With sorrow, we record the passing

of Rudolph Warren McKellar, O.B.E.,

J. P., a member since 1954.

Mr. McKellar's chief service to the

community was in the Boy Scouts,

where he was Commissioner of Bay-

side County for several years. His
unobtrusive, but wise, superintendence

earned him the high respect of the

Movement and his appointment as

Chief Commissioner for Victoria.

The demands of that office, with

health less than satisfactory, prevented

regular contact with the Club, but the

interest of Mrs. McKellar and himself

was manifest in their holiday home at

Mt. Evelyn. There, they watched every

development of indigenous and plan-

ted wild flowers. Some years ago, fire

took everything. Our last talk with

him, when he seemed to be convales-

cent, was about the regeneration and
the appearance of treasures not known
there before.

Last year, he was congratulated on
the conferment of O.B.E. Character-

istically, he attributed that to recog-

nition of the Scout Movement.
This year, feeling free for more

active work with the Club, he accepted

office as Vice-President. Illness inter-

vened.

Sympathy of all members will go out

to Mrs. McKellar, their son, Ian, his

wife and the grandchildren.

A.J.S.
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Readers^ Nature Notes and Queries

These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

Parrots

Mr. Howard Sloane of Mt. Clear

near Ballarat, Victoria, sent these

thoughtful notes on Parrots.

Few people realize the value of par-

rots in timber and honey production;

and how these beautiful birds are van-

ishing from the landscape. Now that

we stock our forests with millions of

pollinating insects, the eucalypt trees

that yield the honey crop are induced

to set quantities of fruit; especially

those that also pollen to bees—the

Messmate, Grey Box and Red Gum.
Trees are encouraged to flower by a

reduction of sap flow as in lateral and
drooping branches, and the maturing

of the crop of fruit becomes a burden,

halting timber growth and preventing

the trees from flowering for a number
of years. It has been demonstrated

that, if all fruit is removed, trees will

continue growth and even flower an-

nually. This considerably increases

timber production and doubles the

yield of honey. The role of the parrot

is to remove the ripening fruit, and

Black Cockatoos, Gang Gangs, and
Rosellas are efficient in this work. They
tend our forests and play an important

part in the scheme of things.

When we came to this country it

was well stocked with parrots, and the

ring-barking of the box forest of the

Murray Valley for grazing caused a

population explosion. The dead trees

provided excellent nesting sites, and
the growth of seeding grasses and
water supplies for stock made ideal

conditions for these birds. Rosellas,

Red Backed Parrots and Blue Bonnets
flocked to the Murray Valley, and the

little Titmouse was their companion.
The change to farming altered this,

as before the adoption of the drill

which buries the seed, wheat men on
the land poisoned countless birds that

gathered to eat the scattered grain, and
parrots were also unpopular with fruit

growers.

The dead timber has now gone,

having either been eaten down by
termites, or burnt and removed for

farming. Nearly all aged nesting-site

trees have also been removed, as it is

not thought to be good policy to retain

these. We now see the forlorn sight of

pairs of Rosellas flying from tree to

tree vainly searching for a hollow.

Parrots are weak on the wing and
cannot forage far from their nests.

One exception however is the Galah,

which may be seen leaving the tim-

bered rivers and creeks at dawn, and

flying high as they go miles out on to

the open plains for food. These birds

have increased in number recently,

apparently because the conditions suit

them.

If our parrots are to be saved from

extinction an effort must be made to

retain aged trees, and possibly build

nesting boxes as is being done for

ducks. The starling is also a problem

as it monopolises all hollows. A Tit-

mouse has been known to nest with

Sparrows in the roof of a house but

never a parrot. This subject deserves

our attention or we may lose these

beautiful feathered friends.
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Injury of Indian Myna Acridotheres

tristis—
Mrs. Ellen McCulloch of Mitcham,

Victoria, tells of the observations made
by her husband, and Mr. A. Walker.

The most frequent reports of injuries

to birds resulting from miscalculation

during flight usually appear to fall into

two categories—^either direct flight into

windows and other expanses of glass, or
collision with tall buildings or high wires,

often at night or when visibility is poor.

On Friday 23 May, 1969, several

noisy House Sparrows Passer domesticus
were seen fluttering together above a low,

clipped privet hedge at the Yarra Glen
golf-course near Melbourne. When ap-

proached the Sparrows flew off, and an
Indian Myna was seen to be impaled on
a thin bare vertical branch growing in

the middle of the hedge, about 12 inches

down from the top. The end of the stick

protruded about 4 inches beyond the

body, and had entered at one side of the

chest, from the front. No bleeding was
apparent either on the body or from the

beak.
When lifted quickly off, the bird flut-

tered to the ground and squatted there,

with head thrust forward, beak open.
After 30 seconds or so it flew up towards
a window-sill, failed to get purchase
there, and flopped to the ground. Very
shortly afterwards it flew slowly and with
effort to the club-house roof, and finally

to a small tree, where it clung awkwardly
to a branch, appearing off-balance, and
almost falling forward and off. Its even-
tual fate is not known.

Attention was first drawn by the noise

of the Sparrows; the Myna made no
sound after it was released. Visibility at

the time was good.

This observation was made by my
husband Peter McCulloch and Mr. Arthur
Walker.

Interesting Fauna in the New Colony

Part of an article which appeared in

the supplement to the Sunday Truth

of 26 Jan., 1969, is published here

with acknowledgment to that paper.

From the "London Chronicle", dated

October, 1788.

Botany Bay, 26 January, 1788.

Your Correspondent now has the Hon-
our to inform you of the most Interesting

creatures we have observed since our
Landing in New South Wales, and craves
your most kind Indulgence for the in-

accuracies and brief descriptions attemp-
ted by a person not experienced in the

knowledge of the manner of such animals.

There are Kangaroos in immense
quantities, animals very strange to behold.
Varying in proportions, some are of small
size, other are larger. They have pointed
faces and ears remarkable like those of
a fox only longer, and tails of consider-

able enormity in length like that of a rat

only magnified a thousand times.

They jump in most curious bounds and
leaps from one place to the next, and
your Correspondent understands they
make fair eating. The Natives eat them
when they can catch them with their

spears, which is not often.

Mr. Bowes who has partaken of the
Kangaroo meat informs us that he can-
not say it equals venison, nor even
mutton.

Lizards there are in great abundance
which are little to big in size and opos-
sums, too, the latter being in length about
five and twenty inches from the nose to

the extremity of the tail, black to brown
in colour, with a face not unlike that of
an English squirrel's face but that the

snout is more pointed in shape.
There are birds in great numbers, the

parrots being of colours of considerable
beauty, with pelicans and hooded gulls

similar to the English species, black swans
and a bird as large as an ostrich and
swifter than a greyhound in speed when
running on tall legs.

We have also seen snakes in plenty and
fear their maleficient expression but we
are informed by the Surgeons that not all

are venemous as their countenances
would admit.

Without a doubt we will find even
more strange creatures when we have
explored further and your Correspondent
will have the Honour to observe them
and describe them for your Entertain-

ment.
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Is it a Star or a Planet?

by Myfanwy Beadnell

Many beginners are confused when
trying to distinguish between a planet

and a bright star. In general, the five

bright planets are brighter than the

stars, but this is by no means always so.

The one certain way is to learn to rec-

ognise the constellations by studying

the star charts month by month. In a

3^ear all the stars will have been ob-

served and one can be sure that any
doubtful object which appears to be
out of place is a planet—unless it is

that rare occurrence, a nova or new
star.

Three rules to remember are:

All planets rise in the east, set in the

west, and are north roughly halfway
between their hours of rising and
setting.

In the southern hemisphere, no
planet can be seen in the southern

portion of the sky.

If watched over several nights, the

doubtful object will, if a planet, be
seen to move relative to its neighbors.

The planets must be considered in

two groups; the inner and the outer.

The inner planets are Mercury and
Venus, which have orbits between us

and the sun. Therefore they are always
fairly near the sun and can only be
seen either before sunrise in the east

or after sunset in the west. In the case

of Mercury the time difference be-

tween it and the sun is never more
than two hours, so he is only visible

for a very short time in the morning
or evening.

Venus, being not quite so near, can

be up to four hours behind or ahead
of the sun. At her brightest, Venus
can easily be seen in daylight. From
tables, her time difference behind or

ahead of the sun can be read, and a

search made in the appropriate part

of the sky, remembering that, as with

all planets, she follows roughly the

same path as the sun through the sky.

This path is called the ecliptic. She is

at maximum brightness every eight

years.

The naked-eye outer planets are

Mars, Jupiter, and Saturn.

Mars is at his brightest every 15 or

17 years and is then very bright. One
such occasion was in June 1969. He
is always very red in colour, and when
not at his brightest can easily be mis-

taken for Antares in the Scorpion.

Jupiter and Saturn, and also the two

inner planets, can, when they are not

at their greatest brilliance, be confused

with Sirius, the Dog Star, or one of the

other bright stars.

With even low-powered binoculars,

Jupiter's four largest moons can be

seen, and it is interesting to watch
them appearing and disappearing as

they revolve around the planet.

Saturn is distinctly yellowish, but

this is not very obvious to the in-

experienced observer.

By watching over a few successive

nights, a planet's motion becomes very

obvious. Because these far-distant

planets take longer to go round the sun

than does the earth, they appear to

become left behind as the star sphere

moves westwards, that is, they move
eastward among the stars. But at times,

a strange alteration will be observed;

they remain stationary for a few days,

move westerly (retrograde motion)

for a few weeks, halt again, and finally

resume their eastward motion. This is

because the earth "catches up" and

then passes the slower outer planet

during its own journey.
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Of the three outermost planets, only

Uranus can be seen with the naked

eye. Because he is at such an enormous

distance from the sun, and takes such

a long time to complete a revolution,

his change of position is very slow.

Neptune and Pluto cannot be seen

with the naked eye, but with binoculars

one can pick up Neptune.

Of the 15,000 asteroids or tiny plan-

ets, four can be seen with the naked

eye or with binoculars occasionally.

The orbits of these planetoids are ec-

centric and complicated calculations

are required to predict their wherea-

bouts.

Nature lovers should not fail, after

having bought a set of star maps or a

planisphere (planispheres are only 20c

at the museum), to note from the

weather page of one of the Melbourne

daily papers, which planets are visible

at night.

Monthly Microscopy Meeting

16 July

This meeting will be held at the Melbourne University Brownless Medical

Library and Museum; when Professor Russell will give a lecture on "The
History of the Microscope". It will be augmented by a demonstration of

instruments in the museum.
All members of F.N.C.V. are cordially invited to share in this particular

night.

Genery's

Scientific Equipment

Supply

183 Liftle Collins Street

Melbourne

(one door from Russell Street)

Phone 63 2160

Microscopical stains and mountants.

Magnifying lenses and insect nets.

Excellent student microscope with
powers from 40X to 300X, resolution:

20,000 lines per inch. $29.50.

Standard laboratory equipment, ex-
perimental lens sets, etc.

July, 1969

ENTOMOLOGICAL EQUIPMENT
Butterfly nets, pins, store-boxes.

We are direct importers

and manufacturers,

and specialise in Mail Orders

(write for free price list)

AUSTRALIAN
ENTOMOLOGICAL SUPPLIES

14 Chisholm St., Greenwich

Sydney 2065 Phone: 43 3972



Letter to the Editor,

Dear Sir,

In reference to Mr. West's article on
"The Grinding Rocks at Munro". pub-
lished in the Vict. Nat. 86 (6) pp. 152-

159.

By analysing the grinding grooves

on the Munro site Mr. West has done
meritorious work. It reminds me of a

lecture on archaeology which I at-

tended some years ago. The speaker

was giving the results of his investiga-

tions of a shell (or kitchen) midden
along the Victorian coast. He counted

the shells found on the surface of a

measured space on the midden, and
multiplied the results by the extent

and depth of the entire midden. He
thus arrived at the approximate num-
ber of shells it contained, and was able

to establish that a relatively small

number of men, each daily eating a

certain number of shellfish, were res-

ponsible for the accumulation over a

certain long period of time; and that

double, or four times that number of

men could have accumulated the shells

in a half or a quarter of that time.

However, the purpose of my letter

is to record my resentment of Mr.
West's suggestion that I went beyond
the evidence. I may be accused of

having a good imagination, but cert-

ainly not of over reading the evidence.

I know my aboriginal sites and my
Aborigines too well for that.

In the first place my term "super

axes" defines a series of outsize axes,

too heavy and too large to be hafted.

The use they were put to has never

been witnessed, but that they exist is

beyond doubt. There are many speci-

mens in the National Museum and in

private collections. F. D. McCarthy,
in "Australian Aboriginal Stone Im-
plements", (1967), p. 43, states that

they occur up to 9i lbs. in weight.

They have ground edges, so they must
have been ground on something.

Secondly, my statement that they

were used for digging out wombats.
My late friend, the lamented S. R.

Mitchell, with whom I frequently dis-

cussed stone implements, was emphatic

that they were digging tools. On page
86 of his book "Stone Age Craftsmen"

(1949) a classic of its kind, he
states—

^
"An Aboriginal at Coranderrk in-

formed the writer that these large tools

were used by the Victorian Natives for
digging."

On the same page Mitchell also

made references to a large stone im-

plement described by R. Brough Smyth
in Vol. 1, p. 368 of "The Aborigines

of Victoria" (1878). That author

stated that it was found at Daylesford,

and that

—

"It is supposed to have been used for

digging roots, and in sinking holes to get

at the wombat."

I myself was told by the late Mrs.

Hilda Tregonning, at Lake Tyers, that

in her youth she had often crawled

into wombat holes to enable her father

to dig them out. When I asked her

what tool had been used for the pur-

pose, she answered: "a large sharpened

stone".

Finally, I would like to state that

since I described and numbered groups

Nos. 1 and 2 of the Munro site, the

two additional groups published by
Mr, West should have been numbered
3 and 4, and not 1 and 4. Apart from
the confusion it creates, it is not ethical

for an author to renumber another

author's work.

Aldo Massola
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Field Naturalists Club of Victoria

General Meeting

9 June, 1969

The President, Mr. E. R. Allan was in

the chair. He welcomed Mr. and Mrs.

Muir from Dimboola.
Mr Allan said he had sent a message

of sympathy to the President of the

Benalla Club, Mrs. G. D. Brooke on the

death of her son in a shooting accident.

Five new members whose names ap-

pear in the June "Naturalist" were elected.

The President read a letter that ap-

peared in the Herald on 24th May this

year from an American visitor in appre-

ciation of Wilson's Promontory National

Park. It stressed the need for its total

preservation in its Natural State and
urged that no more accommodation build-

ings should be erected. These destroy

more of the park. In America now all

motels and hotels are outside the parks.

The Secretary announced that the Bird

Observers' Club has arranged to have
supervisors at Yellingbo on Sundays from
10 a.m. to 4 p.m. There is a plan to

replant the creek area with Manna and
Swamp Gum to ensure the habitat of the

Helmeted Honeyeater.
A Monash University student is study-

ing the ecology of the area and it is

hoped it will be preserved.

A letter from the printers of the

Naturalist announced increased costs of

printing by one third and the increased

price of glossy paper by 25%. The
Secretary invited suggestions by members
of means for meeting the situation with-

out raising subscriptions.

The subject for the evening was "Some
familiar plants of the family myrtaceae"
by Miss Madge Lester.

She said that the talk was the result of
fourteen years of field examinations of
characteristics that placed plants in the

family myrtaceae. She showed on the

screen a diagram of parts of a flower and
explained their functions and disting-

uished between the terms "family",
"genus" and "species".

The world wide family Myrtaceae is

very particularly represented in Australia
giving the Australian bush its character-

istic appearance. In general the plants of
this family are woody trees or shrubs
with simple exstipulate entire leaves,

often with oil glands. The flowers usually
have five sepals, five free petals, five, ten
or numerous stamens, a single style and

stigma and the fruit is a capsule, berry,

or nut. Colour slides illustrated details

of the features of several genera.

The genus Eucalyptus has alternate

simple entire leaves with oil glands

instead of the usual sepals and petals the

bud is covered with a cap (operculum)
which falls off as the flower opens.

Numerous stamens are the attractive

part of the flower. The fruit is a woody
capsule. Angophora shows no cap on the

bud but five small sepals and five small

petals and numerous showy stamens.

The leaves are opposite and the capsule

less woody than in Eucalyptus. Leptos-
permum (tea tree) has distinct sepals and
showy petals, fewer stamens and woody
capsules contrasting with Baeckea (heath

myrtle) which has smaller flowers, fewer
stamens that turn inwards and the very
small capsules split by 3 or less lines

compared with 4 or more in Leptosper-
mum. Baeckea capsules do not remain on
the plant as long as those of Leptosper-
mum and its leaves are opposite while
they are alternate in Leptospermum.
Melaleuca species have a spike head of
small flowers with 5 very small sepals and
5 small petals and numerous showy
stamens joined in groups.

The capsules remain on the stem for

years. Callistemon (bottle brush) is sim-
ilar to Melaleuca but the long showy
stamens are free. Kunzea petals are
usually more easily seen than in the above
but the numerous stamens are still the

most showy. The capsules are less woody
and only last a few months.

Eugenia (Lilly pilly) species show
berries and very small flowers, the small
sepals falling off as the flower opens. The
stamens are numerous.
Thryptomene has small flowers, the

centre darkening as it ages. The 5 sepals

look like petals and are larger than the 5

petals. There are 5 stamens and the fruit

is a small nut with one compartment and
one seed. Calythrix has 5 sepals, 5 petals,

numerous stamens and the fruit is a nut.

The persistent calyx aids in dispersal.

Micromyrtus, Tristania, Darwinia and
Backhousia were also listed.

Geraldton Wax flower (Chamaelauc-
ium) and a species of Calothamnus were
shown as well as the New Zealand Christ-

mas bush, the tropical American Feijoa

and Myrtle both with berries. The talk

was emphasised by careful recapitulation
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or the characteristics of the family. Mr.
North projected the slides.

The President thanked Miss Lester for

the talk and said he was much indebted
to her for explaining what he did not
know. The members endorsed his apprec-
iation with applause.

Mr Allan said that members should
thank the editor Mr. Ward for the fact

that their Naturalist arrived in time, as he
had worked long hours on Monday and
Tuesday nights to overcome the delays

in printing caused by the general strikes.

Notice was given that LaTrobe University
Conservation Society has asked to be
affiliated with the Club and this will be
decided at next meeting.

Mr. Woollard announced he has some
1969 copies of the "Bird Lover" for 20
cents. The Herbarium has asked if any
one could let them have a copy of "Wild
Life" of September, 1943 to complete the

Herbarium set.

The Secretary read a long report of
what Sir Wm. McDonald said in Parlia-

ment concerning the Kentbruck Heath-
land and the Little Desert and plans to

develop these areas.

Miss Jenny Forse spoke of her recent
trip to the Little Desert with the Monash
Biology group, and pointed out that if

the best land of this area is taken out as

proposed, the part left would not be
representative of the whole area.

She brought pamphlets prepared by the

Monash University Biological Society for

distribution. The pamphlet claims that the
land is infertile; that potential settlers

risk financial ruin; that no complete
Biological survey has been made; and
that this is a thoughtless exploitation of
an environment that can never be res-

tored. It asks members to write to their

members of Parliament asking that the

subdivision be stopped until adequate
evaluation is made. Mr. T. E. Muir who
lives near the Little Desert told the
meeting that of the farms of one to two
thousand acres on the comparable Big
Desert, everyone would walk off if he got

a buyer but there are no bids. The Big
Desert has a better water table than the

Little Desert where the sand is about 30
ft. deep. Although plans for 44 blocks of
4 or 6,000 acres have gone through the
House and applications called for, so far

many applications are only for inform-
ation.

Each must raise $54,000. If there are
not enough applications, then it may be
that access roads (which must be paid for
by the buyer) will not be put in.

Expert opinion has been given that for

a good farmer, the return may be 4%
but it could be 2% or less. Answering a
question if there are already grazing
leases, Mr. Muir said there was a nominal
fee but the land couldn't support a sheep
to 10 acres.

Members were urged to continue to

press their views so that Cabinet may
decide to have another look at it.

Nature Notes and Exhibits

Mr. Graeme Love spoke of his trip

through 10,000 miles of Australia and
said that at Kambalda the authorities are

so conservation conscious that if any
employee is found destroying natural
features he is dismissed. He mentioned
that Broken Hill has two new National
Parks. He showed Hematite from Nobles
Nob mines, Kalie opal (Norseman), Local
rock (Norseman and Kalgoorlie), Goeth-
ite and Hematite (Tom Price), Green
stone (Kambalda), copper concentrate
(Mt. Morgan).

Artifacts from Bald Hill near Bacchus
Marsh were also on exhibit. Mr. A, J.

Swaby brought Acacia podalyrifolia (Mt.
Morgan silver wattle) A. botrycephala
(sunshine wattle) A pruinosa (Frosty

wattle) and a species of Dryandra.
Miss Anne Forbes showed Boronia

muelleri from between Laver's Hill and
Apollo Bay.

Specimens with berries collected by
Mr. Ian Morrison on a Gippsland trip

were Notelaea longifolia (Mock olive)

with white and pink berries, Coprosma
nitida (shining coprosma), Leucopogon
macraei (alpine beard heath) Coprosma
hirtella (rough Coprosma).

Mr. Swaby explained that the specimen
of Gaultheria appressa (Waxberry)
showed fleshy sepals resembling a berry.

Mr. D. Mclnnes demonstrated three

binocular stereoscope microscopes bought
for the use of members at Club meetings
with the proceeds of the sale of Club
microscopes. These can be set up by
members themselves to show specimens
at any meeting approved by council.

The President praised the work of Mr.
Woollard and Mr. Mclnnes and their

helpers responsible for the profits from
the club microscopes assembled by them.
Mr. J. Baines announced that there will

be a series of publications by the Gould
League, subsidised by the Education
Department on birds of different areas

including urban, ranges, and inland

waters, the price being $1 each.

210 Vict. Nat.—Vol. 86



F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETINGS

Monday, 14 July—Extraordinary meeting to consider affiliation of Latrobe Conser-

vation Society, 7.55 p.m. General Meeting, 8 p.m.

1. Minutes, Reports, Announcements.

2. Correspondence.

3. Subject for evening
—

'

4. New Members
(a) Ordinary:

Mr. M. L. Fitzpatrick, 3 Parsons Street, Croydon 3136. (Botany.)

Miss Marjorie Gordon, 44 Fitzgerald Street, Balwyn 3103.

Mrs. Zoe A. Smith, Flat 5, 31 Tourello Avenue, Hawthorn 3123.

(b) Joint Ordinary:
Mr. and Mrs.' I. D. Cameron, 2 Blackfriars Close, Toorak 3142.

Mr. and Mrs. B. H. Kemp, 21 Kingsley Road, Airport West 3042. (Geology.)

(c) Junior:
Miss Nicole Goudberg, Lot 46 MacKay Road, Rowville 3178.

5. General Business. 6. Nature Notes and Exhibits.

Group Meetings

(8 p.m. at National Herbarium unless otherwise stated)

Wednesday, 16 July—Microscopical Group.

Friday, 26 July—Hawthorn Junior F.N.C. meeting att 8 p.m. at Hawthorn Town HalL

Friday, 1 August—Preston Junior F.N.C. meeting at 8 p.m. in Rechabite Hall, 251

High Street, Preston.

Monday, 4 August—Entomology and Marine Biology Group.

Wednesday, 6 August—Geology Group.

Thursday, 7 August—^Mammal Survey Group meeting in Rooms of Fisheries and
Wildlife Department Library, 603 Flinders Street Extension, at 7.45 p.m.

Friday, 8 August—Montmorency District Junior F.N.C. meeting at Scout Hall,

Petrie Park.

Thursday, 14 August—^Botany Group.

F.N.C.V. Excursions

Sunday, 20 July—Sherbrook Forest. Lyrebirds and general study. The coach will

leave Batman Avenue at 9.30 a.m. Fare $1.30; bring one meal.

29 August-21 September—Western Australia. The party will leave by the evening
train on Friday, 29 August arriving in Perth Monday, 1 September at 7 a.m.
and will stay overnight at Jurien Bay, Tuesday to Friday Northampton, Saturday
Geraldton, Sunday Wongan Hills, Monday Merredin, Tuesday Lake Grace,
Wednesday Porongurups, Thursday-Friday Albany, Saturday Manjimup, Sunday-
Monday Busselton, Tuesday-Wednesday Perth, departing Thursday evening by
train for Melbourne arriving Sunday morning. Cost of this excursion is $260.00
including deposit of $50.00 paid when booking, the balance should be paid by
the end of July and it would assist the excursion secretary if the bulk of the
payments could be in by the July meeting, all cheques being made out to
Excursion Trust. Members who have requested a sleeping berth between
Melbourne and Adelaide should include the extra $13.50. Payments should be
made to Miss M. AUender, 19 Hawthorn Avenue, North Caulfield 3161, who
would also appreciate advice of items of natural history interest along the route
and hopes naturalists in W.A. in these areas will contact the party and where
possible spend some time on the excursion.

Boxing Day, 26 December to New Year's Day—^Mount Beauty details later.
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The 1967 Wildflower and Nature Show

The Show will be held in the Lower Melbourne Town Hall on Monday,
Tuesday and Wednesday, 28, 29 and 30 August respectively, and will be
open from 10 a.m. to 10 p.m. daily. It will be prepared and staged by the

Society for Growing Australian Plants, and by the Field Naturalists Club of

Victoria.

The Patron of the F.N.C.V., the Governor of Victoria, Sir Rohan
Delacombe, and Lady Delacombe, will visit the Show on Monday, 28th August,

at 3 p.m.

Our native plants have a special charm of their own and the many successful

enthusiasts in the S.G.A.P. will stage a very colourful display of many varieties

from all Australian states, grown in their own home gardens. There will also

be a special display from the Maranoa Gardens, Balwyn. As the growing of

native plants is becoming increasingly popular, this exhibit will be of special

interest to many would-be growers, and an Information Centre will be set up
to answer any queries about the growing and availability of native plants.

The F.N.C.V. display will cover a wide variety of natural history subjects.

This year the central exhibit will feature a glow-worm cave, complete with

stalactites, stalagmites, rock pillars, a pool, and illuminated shawls. When
darkened, hundreds of glow-worms may be seen "glowing" around the roof

of the cave.

The "Vegetation of the Foreshore" will be the theme of the botanical

exhibit, while the geological exhibit will feature "Some of the Important Ore
Deposits of Australia". Entomology will be represented by live aquatic insects,

and marine life by that to be found around Beaumaris. Spiders, always a

centre of interest, will be shown, both alive and mounted in plastic. This latter

feature should be of special interest to many entomologists. Under a number
of microscopes may be seen both the beauty and normally hidden detail of the

minute world. One may examine rock sections in colour, and microscopic

pond life will be shown with a micro-projector.

The Hawthorn Junior Field Naturalists will stage a great variety of exhibits,

some alive, some working, and some just to examine. There will be live

tortoises, lizards and snakes—in glass cases!

As well as a display of gemstones, they will have a working exhibit, showing

the grinding and polishing of the gems. Another working exhibit will show
how to cut, mount and stain plant sections for microscopical examination.

There will be a display of animal skulls and some individual nature projects

by junior members. On view will be books and pamphlets produced by this

group.

And last, but by no means least, the National Film Centre has made avail-

able a selection of films on wild-life, mostly coloured, which will be shown
free, at frequent intervals.

Books and journals dealing with natural history subjects may be purchased

at a Publications stand, where information relevant to the F.N.C.V. may also

be obtained.

(Continued on page 238)

230 Vict. Nat.—Vol. 84



The

Victoria.!! Na.-tura.lis±
Editor: G. M. Ward

Assistant Editor: W. White

Vol. 84, No. 8 10 August 1967

CONTENTS

Articles:

Prothalamion in a Garden Pond. By Densey Clyne 232

First Footing on a Bass Strait Island: An Investigation of Dover Island

in the Kent Group. By J. H. Mullett and S. Murray-Smith . . 239

Feature:

Readers' Nature Notes and Queries

Obituary:

Dudley Dickison—Student of Birds and Books. By A. H. Chisholm

Personal:

Natural History Medallion Recipient for 1966

Field Naturalists Club of Victoria:

July General Meeting

Group Reports

Diary of Coming Events

236

251

238

253

255

259

Front Cover:

From the Lower Cretaceous beds of S.-E. Gippsland comes the fossil Lacewing larva shown
in the photograph.

The photograph was taken by Peter Handby of Morwell.

August, 1967 231



Prothalamion in a Garden Pond

By Densey Clyne

His legs dangling, the big striped a simple, random tune. Floating in

frog floats upright at the edge of my positions they have reserved for the

garden pond. The bubble of his in- night, the frogs are clearly visible,

flated throat supports him like a life- like so many ping-pong balls. They are

jacket. One hand rests on a floating males of a common Australian species,

leaf, the other against the sandstone Lymnodynastes peroni, making their

wall. Blank eyes protrude skyward, whereabouts known to the females,

reflecting twin moons. Some feet from the frog I am
"Toe!" The call is explosive, and watching, and at right angles to him, a

the fractional recoil of his body rings female has been resting for some time,

the water around the frog with rip- Submerged like a miniature hippo-

pies. Toe! .... toe! .... toe! He keeps potamus, with only eyes and nostrils

his mouth closed and his throat re- above water, she gazes with seeming

mains inflated between calls. indifference at the wall in front of her.

Around the pond a dozen or more Suddenly she darts towards the male

of his kind are calling from the water; and comes to rest six inches away

single notes, distinctively pitched ac- from, and with her back to him.

cording to the age and size of the cal- Immediately the quality of his call

ler, following each other to produce changes. Up to now he has been taking

part in a carefully spaced

call sequence in which
notes are transposed now
and then, like bellringers

ringing the changes. Some
of the frogs pair off vocal-

ly and make their call

simultaneously, perhaps to

allow a clear pause be-

tween each unit of sound.

The pond is crowded, and

a blur of notes might con-

fuse the females.

This frog now drops out

of the chorus to concen-

trate on the female who
has picked him out of the

line-up.

He reduces volume, me-
taphorically kicking aside

the biological metronome
that has been regulating

his strict call-pause ratio.
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His note becomes a gentle entreaty,

a come-hither to which the female

bats no obvious eyelid. . . .

Another frog surfaces at the fe-

male's side with a swirl of water; she

hurries off, alarmed. The intruder

adopts an upright stance near the male,

inflates his throat and calls loudly. The
first male deflates his throat, swings

round, and now floating with his legs

spread close to the surface, he chal-

lenges the usurper with a hoarse

groan.

The stranger groans in turn. He
attacks, and the two males wrestle

together in slippery combat, thrusting

shoulder against shoulder, chasing

about under the overhanging rocks to

emerge and press throat to throat,

chin to chin, with snouts pointing sky-

ward and limbs ineffectually grappling

for a hold. Now they pause, gazing

over each other's shoulders as though

indifferent; now they break

away to resume the rough

and tumble, groaning and
clucking the while.

For half an hour or

more they argue, then

down they suddenly dive

in a chase through the

deep water, legs thrust out

behind to their full extent,

giving them quite a turn

of speed. The female, still

in the vicinity, goes on
staring at the wall. . . .

One of the males sur-

faces. In a flash he is back
in position, almost throw-

ing himself over back-

wards as he inflates his

throat and resumes the

earlier rhythmic calling.

He is the original terri-

tory-holder, identifiable by
a graze on his head. He
appears unharmed by his

fight, and the call of his

rival can be heard from a safe dis-

tance.

The female is suddenly back at her

male's side. Enough of this love-talk,

she means business and wastes no
more time. Sharply she nudges the

male in the shoulder with her snout,

and turns to lie alongside him, pressed

against his flank.

He is clucking quietly now, and in

a series of gentle manoeuvres moves
behind and above her, his throat

resting on her head, his arms clasping

her tightly in front of the flexed

legs. . . .

Barely audible behind the racketing

concert is a different kind of sound;

a faint rhythmic splashing that comes
from the far side of the pond where
a mass of white froth floats against the

dark sandstone coping.

At one end of this mass, two dark

heads can be seen, the smafler on the

A mating paii of L. pe*-oni in amplexus. The foam contain-
ing the eggs is whipped up by the female, and finally
almost envelopes the frogs.

Drawn by Author.
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surface of the water, the other above

and behind it. This is another pair of

frogs which has been in amplexus for

some time. In front of both snouts is

a cluster of tiny bubbles; a chain of

them extending back around the jaw

of the male, to join up the gelatinous

froth that partly envelopes them pos-

teriorly, a froth speckled with black

eggs.

The splashing sound comes from
the female. She is beating the water

with her hands, never breaking the

surface, but producing a rhythmic

"slop-slop-slop-slop". She uses each

hand alternately, thrusting outward
and downward and pausing between
each set of four beats. Her head reacts

with a slight dodging motion. After

every fourth beat the male moves for-

ward a little and then uses his hind

legs to regain his position.

The female is laying spawn which is

fertilized by the male, and at the same
time releasing a substance capable of

being whipped to a froth. Her move-
ments beat this substance into a gelati-

nous mass which will surround and
protect the eggs.

For two hours this mating pair has

been in position. Every minute the

female completes nineteen sets of four

movements. In two hours, at this rate,

she has made 9,120 separate move-
ments with her hands. Perhaps she

looks a little desperate!

The egg-mass would be somewhat
larger by now if it were not already

nourishing some other pond dwellers.

A smacking sound comes from beneath

it, and red bodies flash intermittently

as the golden carp suck in their supper

between pouting lips. By morning
there will be little spawn left; by to-

morrow evening, love's labour will be
entirely lost.

A tattered "waterlily leaf" lying just

below the surface comes suddenly to

life; and six inches from it, what ap-

pears to be a half-submerged, shiny,

brown lily bud, blinks open golden-

ringed eyes, that are set behind gaping
nostrils. The golden rings glance about
intently. Now the head is withdrawn
and moves slowly forward below the

surface, dragging behind it on the end
of a long neck what had seemed to

be an old lily-pad.

All through the summer the tortoise

Chelodina longicollis has basked in

the sun close to the surface; his cara-

pace carries a growth of green algae

so long that it trails behind him as

he swims. Only at night does he break
his perfect camouflage to quarter the

pond, revealing himself as an agile

and ruthless predator.

Now, neck stretched to its full ex-

tent and head questing, he paddles

slowly around the pond. Unmated
male frogs are still calling, and close

to one the tortoise stops. Does he see

with those continually glancing eyes,

or is the scent carried through the

water to his pitlike nostrils?

He points like a dog, then moves
forward, hardly stirring the fallen lea-

ves that float above him or the stems

of water weed through which he ma-
noeuvres. His head stops a few inches

from the frog, but his body continues

its forward movement until the long

neck is bent sideways in a flattened

loop. The frog still calls, but a little

uncertainly.

In a flash, the tortoise uncoils its

neck to the fullest to lunge at the frog

from below. He misses. The frog has

shot from the water as though
squeezed, and crouches on a lily-pad,

deflated throat pulsing rapidly. The
tortoise noses around a little, butting

his snout hard against the rock wall

where the frog has been, then goes on
his way.

He reaches the spawning pair and
stops, casting about with his head to

pinpoint their position. The frogs are

intent and unaware, the female's egg-

beating movements continue unabated.
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The male is barely visible now under

the rising mass of foam.

The tortoise moves in for the strike,

drawing his body close to his purpose-

fully curving neck . . . still the little

female doggedly beats the water, the

clasping male gazes straight ahead . . .

and with a flurry of foam and water

the snapping jaws have secured their

prey. The female, hampered by the

male, has been seized from behind.

Oddly submissive, perhaps paralyzed,

arms and legs extended, she is borne

to the bottom of the pond in a steep

dive, her white belly and throat

shining clearly up through the water

in the grip of the snakelike head.

At once he starts a violent flailing

movement with his long neck, swing-

ing his head from side to side. His

prey is brought close to the front of

his carapace at the end of each swing.

and held there for a moment by the

powerful extended claws of the front

leg, while the head jerks into its op-

posite swing.

The frog is too big to swallow in one

piece. The tortoise is using its jaws

and claws and the powerful whiplash

of its neck in an effort to rip the body

into manageable portions. Now, still

lashing and tearing, he has moved
to the deep end of the pond to finish

the job hidden by the murky water.

The male frog has disappeared. The
goldfish, disturbed at their feast, have

moved across the pond to where foam
is gathering behind the newly mated
frogs. Already they hang beneath it,

quivering, red-gold, smacking their

lips and doing their share towards

preserving the status quo within the

natural world.

CAMERAS AND

SPECIAL EQUIPMENT FOR THE

NATURE PHOTOGRAPHER

EXAKTA, PENTAX, PRAKTICA
CONTAREX, BESSAMATIC , . .

All the famous brands

Telephoto, Wide Angle Lenses
Close-up Equipment

HERBERT SMALL'S
259 COLLINS STREET, MELBOURNE

(Opposite Hoi-el Australia)

HERBERT SMALL'S — AT YOUR SERVICE FOR OVER 100 YEARS
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Readers^ Nature Notes and Queries
These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

The Editor's file of Nature Notes is still very thin; please endeavour to refill

it as soon as possible. Everyone, including the Junior Members is encouraged to

contribute.

Leaf-curling Spiders

These interesting notes and observ-

ations come from Mr. W. Perry of

Eaglehawk, near Bendigo in Victoria.

To many readers, the Leaf-curling

Spider {Phonognatha wagneri) is well

known. An orb web, usually close to the

ground, and to which is attached the

curled-leaf shelter of this interesting

spider, is easily identified. In the Whip-
stick Scrub, these leaf-adorned webs may
be seen during February and March.

Sometimes the leaves are curled spi-

rally, bound with silken threads, and
attached to the webs where they hang
like inverted, irregular hollow cones. The
presence of an occupant is indicated by
the tips of several legs protruding from
the lower end.

One day, by tossing small pieces of
match into a web, where they clung to

the viscid threads; a spider was enticed

from her lair. Several times the spider

rushed out, inspected the piece of match,
and returned to her shelter. She always
returned quickly, and once safely inside,

the web would shake violently as she
turned around. She would immediately
return to the usual position with tips of
legs protruding. Poised in this way,
Phonognatha was alert and ready to

pounce on any unfortunate victim that

blundered into her web.
A web of Phonognatha wagneri with

two curled leaves was observed at Reed's
Lookout, Mt. Victory, Grampians, on
March 17th, 1967. Attached to a low
shrub, the web was sheltered by huge
rocks from the strong winds which seem
constantly to whip up from the valley
below.

Each curled leaf was from a eucalypt,
but one was much smaller than the other.
In the larger leaf was a female spider.

The smaller leaf was occupied by a male.
Although I have often seen female

spiders of this species, this was my first

observation of a male.
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These creatures were not without
beauty. The cephalothorax and legs of
the female were light brown, and the

dorsal surface of her abdomen was of a
darker brown, irregularly patterned with
black markings along the sides. Her body
length (cephalothorax and abdomen)
was 7 mm. The legs and cephalothorax
of the male were also light brown, while
the dorsal coloring of the abdomen was
the same; but with a longitudinal orange
mark down the centre, flanked by pat-

terns of dark brown. The male measured
3.5 mm., only half the length of the

female.

Silver Gull Behavior

Christina Rodger of Mont Albert

in Victoria, fulfills both categories of

these columns by sending some in-

teresting observations with a question.

Is it the habit of seagulls to take pos-

session of a territory some distance in-

land? On a visit to Wilson's Promontory
in February we found ourselves adopted
by two young seagulls (adult grey feathers

but still bulky, not slim and streamlined
like their elders). I expect it was our
cottage they owned, not the humans, but
they stayed with us and certainly re-

garded any food we offered as their per-

quisites. They were most belligerent when
other gulls came to share, even to the

point of missing the food while they
tried to drive off the others, rushing at

them with necks stretched and arched
and beak wide to squawk. Numbers did

not daunt them; they would dash fu-

riously about in the crowd, untouched,
as far as we could tell, by gulls or the

magpies that came occasionally. A small
wattle bird would stand to defy them:
there would be much noise but no fight.

They did keep their distance from the

parrots, though they would come round
my feet, protesting, if a parrot settled

on my arm to be fed. At any time they
were faithfully in attendance—early

risers found at least one beak raised
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hopefully at the dorstep and, when we
came back from excursions, they ap-

peared, generally from the roof, before

the car had stopped. That small area

seemed to be their home—is that usual?

When referring to the "seagull" in

your notes, I am assuming that it was

the Silver Gull; and if this is so, then

it is quite common to find them well

inland. This fact is well illustrated in

A Handlist of the Birds of Victoria

by Roy Wheeler, where it may be seen

to occur over the whole of the State

with the exception of the western

border of the Mallee, and the lower

section of the north-eastern part of

Victoria.

Within a flock of gulls, there is

quite often a more pugnacious mem-
ber which tends to rule over the others.

It appears that two gulls with these

tendencies were adopted by you.

Egg-case of Mantis

This most interesting and keen

observation of one of the wonders of

nature within our gardens, was sent

by Mr. Alfred G. Fellows of Alabama
Hill, Charters Towers, Nth. Queens-

land.

In passing a young Guava tree to see

if it needed watering, something pale blue

caught my eye, which, on closer inspec-

tion, proved to be the egg-case of a

mantis in process of construction on a

twig of the tree.

The twig hung downward, as the

mantis — also upside down — slowly

moved her abdomen tip in a slow spiral

motion, gradually adding the frothy

semi-liquid material with a kneading
movement, the limitation of her organ's

travel being decided by two appendages
situated not far from the abdominal
extremity.

After each "circuit" of the egg-case

a brief pause occurred—^no doubt an
egg was being placed. After constant
watching for a quarter of an hour, the

egg-case, which was about one inch in

diameter, was only one quarter of an
inch longer.

As I moved blades of grass away to

prepare for some photographs, the in-

sect's head followed my movements as

only a mantis can do, but the case-

making went on just the same.

Four good stereoscopic natural colour
photos resulted, but when half an hour
later I passed that way, the case was a
little longer (about one and a half inches),

roughly sealed off, and the mantis gone.
Two hours after the case was completed,
the pale blue had changed to greyish
shades. Next day, it was a shiny straw
colour.

That was two months ago. Each day
I pass it to see if and when the young
mantis will emerge.

Notice for Croup Secretaries

The Editor will be away during September, therefore could all reports and
correspondence for the September and October issues of the Vict. Nat. be sent to
Mr. W. White, 24 Eden Street, Cheltenham.

Wanted

One of our younger members requires any unwanted copies of Vict. Nat. 80,
6 (October, 1963). If anyone is able to help, please contact Gordon Temby Box 327
Hamilton, 3300.
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Natural History Medallion Recipient

for 1966 — J. Ros Garnet

J. ROS GARNET has had a re-

markably long association with the

F.N.C.V., of which he has been
honorary secretary, on every com-
mittee, and a vice-president and pre-

sident, showing great enthusiasm in

all offices.

His interest in natural history and
in the furtherance of National Parks

is well known.
Since 1946 he has been concerned

with the development of National

Parks, and has been secretary of the

National Parks Association for over

20 years. He has conducted deputa-

tions to ministers of the Government
to discuss conservation, and has done
much to promote public interest in

broadcasts, and articles in magazines

and newspapers.

The National Parks Association

Newsletter has often been prepared by
him, and circulated widely, including

to every member of Parliament.

In 1950 he became a member of

the Committee of Management of

Wyperfeld National Park, and has

published a booklet (illustrated by

himself) on the vegetation of Wyper-
feld.

He has also written a chronological

and natural history of Wilson's Pro-
montory, the first part of which con-

cerning the flora, is being published.

He has also contributed scientific

papers about his own scientific work
in biochemistry and microbiology

with the Commonwealth Serum Labo-
ratory, and he wrote a booklet to

celebrate fifty years of the C.S.L.

for the information of the medical

profession.

The Wimmera F.N.C. knows him
well for his work on National Parks

and Sanctuaries.

The award to Mr. Garnet was well

deserved and has been acclaimed ge-

nerally.

On receiving the medallion, Mr.
Garnet said he was abashed by all

the things said about him, and felt

deeply indebted to all associated with

him. What had been done could only

have been possible with the support

of people of the same turn of mind.

{Continued from page 230)

At the August General Meeting of the F.N.C.V. rosters for helpers at the

Show will be distributed. To ensure its success it is hoped that as many
members as possible will fill in as many hours as possible. Members are

especially asked to attend on Sunday, the 27th, to help in the setting up of

the Show. We start at 9 a.m. New members are invited to take an active part,

both during the Show and in the setting-up.

Also at the General Meeting, leaflets, window cards, and car stickers will

be available for distribution. With your help we would like every school

in the city and suburbs to receive a bundle of pamphlets and a Show card.

Please make our Show as widely known as possible. The admission fee will be

10 cents for children and 25 cents for adults.

238 Vict. Nat.—Vol. 84



First Footing on a Bass Strait Island

:

an Investigation of Dover Island in the Kent Group

By J. H. MuLLETT and

S. Murray-Smith

Draw a line between the tip of Wil-

sons Promontory and the northern end

of Flinders Island, bisect it, and you

should hit a point in close proximity

to the Kent Group: three major and

two minor islands which, despite some
rude remarks passed about them by

earlier explorers, are perhaps the

grandest in natural scenery of all the

126 islands and islets which sprinkle

Bass Strait. Nor are they contemptible

in size. Viewed from a distance the

whole group stands up out of the sea

like a scaled-down, but only slightly

scaled-down, Wilsons Promontory.

Deal Island, the major island of the

Group, is nearly four miles long in a

north-south direction, and not much
less east-west. It rises to nearly one

thousand feet, with spectacular granite

cliffs and a number of delightful se-

cluded coves. It boasts, virtually on
its highest point, what is stated to be

the most elevated lighthouse in the

southern hemisphere; and two light-

house keepers and their families live

permanently on the island.*

* The expedition is deeply indebted to these
kind folk, Mr. and Mrs. Kevin Underwood and
Mr. and Mrs. John Duncan. We also wish to

acknowledge with gratitude the help and co-

operation of Captain H. M. Head and Mr.
C. R. S. Conway, of the Department of Shipping
and Transport; of Mr. Frank Goold, of Port
Albert; and of Mr. Bob Crouch, of Motor
Spares Ltd., who provided the party with an
efficient outboard motor without which our
explorations of Dover Island would have been
impossible. We also owe a large debt to Mr. and
Mrs. Jack Lierich of Port Welshpool. Tongala
Milk Products supplied the party with some
excellent canned whole-milk.

To the west of Deal Island, and sep-

arated by the strong tidal waters of

Murray Pass, lie its companion islands

of Erith and Dover. Erith, the base of

our party's activities, is about one and
a half miles across at its widest points

in each direction. It is joined to Dover
Island by a narrow neck of land,

covered at high water, which is known
as the "swashway".

Both Deal and Erith Islands have
been extensively grazed, and their

flora and fauna has been subject to

much human interference. (The Kent
Group has been continuously occupied

since the building of the lighthouse in

1847—one of the first lights ever to be
built through intercolonial co-opera-

tion.) Dover Island, however, is dis-

tinguished as being one of the very

few Bass Strait islands of any size

which remain virtually untouched by
the hand of man. It is a rugged "hog's

back" of an island, the spine of which
runs approximately two miles in a
north-east to south-west direction.

There are no sandy coves on which to

run up a boat, and for much of its cir-

cumference it is well guarded by cliffs

and crags which culminate in the im-
posing and somewhat awe-inspiring

cliffs which rise to some six or seven

hundred feet at its southern end. West
Bluff is the name on the charts, but

the fishermen refer to this great pre-

cipice as "Mother-in-Law's Leap".
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This geographical description of the

Kent Group is completed by remark-

ing on the presence of two off-lying

islands: South-West and North-East.

Mutton-birds and Cape Barren geese

may occasionally be found breeding

on North-East, the only place so far

as is known in the Group where they

are found. The other islands however
have quite a varied bird life, including

oyster catchers and sea eagles. Pen-

guins are numerous and, on Erith

Island at least, a positive nuisance to

the camper, sharing his meals, his

tent and even his bed.*

The Kent Group in our History

The Kent Group was first sighted

by Matthew Flinders from the scho-

oner Francis in February 1798, on the

third and last trip to Preservation

Island, south of Cape Barren Island,

to rescue the survivors of the Sydney
Cove. It was the foundering of the

Sydney Cove (out of Calcutta for Port

Jackson) in February 1797 that in-

directly led to the opening up of Bass

Strait as the great maritime highway
of the Australian colonies. (Governor

Hunter named the Group after the

indefatigable Captain William Kent,

commander of the famous Supply.

Subsequently, by a geographical pun,

the three largest islands were named
after towns in Kent.) A few months
later, in September 1798, Bass and
Flinders were given command of the

Norfolk sloop to demonstrate the

insularity of Van Diemen's Land. In

company with the Nautilus snow
(which was to prospect the seal

fisheries in Bass Strait), the Nor-

folk sailed through Murray Passage,

the first ships to pass straight

through the centre of the Group; and
they found, as we found, the treache-

rous nature of wind and tide in these

peculiar topographical circumstances:

"We entered the channel with a fresh

breeze, but were soon becalmed under
the land, when in a moment a gust

laid the gunwale so far under water

that the Nautilus expected to go to

Furneaux's [Flinders] Island by her-

self'.i

For a little while the Kent Group
was quite important. The authorities

in Sydney were looking for a safe

harbor in Bass Strait waters, and there

are two coves off Murray Passage

which to this day offer good anchorage,

between them, in most weathers. But
the discovery of Port Phillip within a

few years overshadowed this, and the

Kent Group receded to become a

hideout for pirates and sealers and
escaped convicts, "bolters" in the par-

lance of the day. In 1831, for instance,

George Augustus Robinson, well

known for his role in persuading the

remnants of the Tasmanian Aborigi-

nals to accept deportation to Flinders

Island, discovered a number of sealers

and absconding convicts, together with

their Tasmanian women, in occupa-

tion at Garden Cove on Deal Island.^

But with the killing out of the seals

of Bass Strait the Kent Group, as with

the other islands, would have lost what
little significance it had without the de-

cision by the governments of the colo-

nies of New South Wales and Van Die-

men's Land in the 1840s^ that some-
thing would have to be done to halt the

terrible toll being taken by the Bass

Strait islands of the new immigrant
traffic to Australia. Even today, it is

startling to reflect, our greatest civil

* Names marked with an asterisk in the accompanying map are names which were proposed
(on historical grounds) by the expedition to the Tasmanian Nomenclature Board, and which have
been accepted by that Board. Mount Mullett, above the Swashway, was the site on which
Mr. Jack Mullett established his advance camp. It was gazetted Mount Mullett by the Nomenclature
Board after Mr. Mullett's death, as a tribute to his exploratory scientific work on Dover Island.
It is referred to as Mount Mullett in this article, although of course not known to the expedition
or to J. H. Mullett as such.
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disaster as a nation dates back to the

wreck of the Cataraqui on King
Island in 1845, with the loss of over

four hundred souls. During 1846 and

1847 the Deal Island lighthouse was

built, with the help of bullock teams

to pull the timber and quarried stone

up the precipitous pinches to the com-
manding eminence selected for the

tower. At a lower level, above the

landing cove on Deal Island, still

stands a fine old house dating from

the mid-years of the century, a home
which housed the head keeper and his

family for a century, which was the

scene of "missionary" services held by

such divines as Bishop Nixon and

Canon Brownrigg (their hazardous

voyages to the Kent Group are chro-

nicled in their books^), and which

today stands in urgent need of pre-

servation by the National Trust as a

unique building of its kind.

Scientifically the Kent Group has

aroused interest from its earliest days.

Its sea-girt position, its strategic pos-

ition mid-way in the line of islands

which mark the old isthmus which

linked the mainland with Tasmania,

make it of special interest to botanists,

palaeologists and zoologists, and today

scientists, from Monash University in

particular, are conducting spasmodic

work there. In Australian botanical

history it has been a classic collecting

ground for marine algae as well as for

land plants. The great Robert Brown,
Matthew Flinders' botanist on the In-

vestigator, of whom Sir Joseph Hook-
er said that his discoveries amounted
to more than the sum total of all pre-

vious botanical discoveries on voyages

of exploration, hitched rides to the

Kent Group with sealers, about 1803,

and some of his Australian type speci-

mens (e.g. Boobyalla) emanate from
the Group."* Brown's colleague, the

botanist George Caley, made it his

business to visit the Group in 1806.^

The first and only major scientific

expedition to the Group was, how-
ever, that of the Victorian Field Nat-
uralists' Club in 1890, and thus this

present report, though formally deal-

ing with Tasmanian territory, is fitting-

ly presented in the Victorian Natural-

ist. The 1890 expedition camped in

Garden Cove on Deal Island, and paid

only fleeting visits to the other islands,

not visiting Dover Island at all. Its

report, however, is a document of

major interest.'*' A party with scienti-

fic interests, including (Sir) James
W. Barrett, visited the Group in 1909,

but made only superficial observa-

tions.

^
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In 1958 Mr. Colin A. Garreau,

a light-keeper who took a pronounced
interest in the natural history of the

Kent Group, contributed an article to

this magazine on his investigations.

Like others, he was daunted by the

difficulties of Dover Island.^

Dover Island

During the summer of 1962-63 a

small group, of whom we were mem-
bers, spent about two weeks on Erith

Island, making a general investigation

of the locality and undertaking some
minor scientific work, especially con-

cerning the collection of mosquito

specimens for Dr. N. V. Dobrotworsky

of the University of Melbourne. Dur-
ing this visit it became clear to us

that the most interesting challenge the

Group afforded lay with Dover Island.

It appeared to us, as it still does, to be

ecologically basically undisturbed; it

has never been the venue of habitation,

of grazing or even, to any extent, of

penetration. Further, it appears not

to have been burnt, at any rate in

recent times. The island was briefly

visited, but with the resources at our

disposal, and the time, it was impos-

sible to proceed further.

During 1966, however, we discussed

this problem further, and decided to

return to our base camp on Erith

Island in order to carry out an inves-

tigation of Dover Island so far as this

was practical in the time (some three

weeks) at our disposal. We received

every encouragement from Professor

J. S. Turner of the University of Mel-

bourne and from Mr. J. H. Willis of

the Royal Botanic Gardens and Nat-

ional Herbarium. Mr. Willis wrote,

regarding Dover Island: "it's a mi-

racle that no fisherman, of vandal ten-

dency, has yet succeeded in setting

fire to the dense shrubberies there,

which may well hold botanical trea-

sures. . . it does seem that no one has

done any botanizing on Dover since
the time of Brown, just 163 years ago."
(Brown collected only two specimens
from Dover Island.) Equipped with
collecting equipment for higher plants
and lichens (as well as with a vast
quantity of other stores), our party
of nine adults and six children sailed

from Port Albert a few days before
Christmas 1966.

We established camp on the shore
of West Cove (Bulli Bay), on Erith
Island, and after some days settling

in made a preliminary reconnaisance
of the swashway area between Erith
and Dover Islands which indicated
the feasibility of landing and supply-
ing a small advance party. Although
the swashway dries to a formidable
bed of granite boulders, there is

enough of a sandy beach to permit
the pulling-up of a dinghy, and the
placing of it beyond the reach of the
six to eight foot tides. On 2 January
1967 a firm footing was finally es-

tablished on Dover Island. Stores and
some personnel came in by powered
dinghy from West Cove, others made
their way overland and across the
swashway, and our Dover Island

camp was eventually established some
four hundred feet up under Mount
Mullett, the beginning of the main
ridge of the island.

Our way up to the site finally chosen
for the camp led us for a consider-
able distance through thick tussock
grass, fit cause for nervousness had
we not been confident by this time
that the Kent Group is blessed by the
absence of venomous snakes. (The
White-lipped is the only reported spe-

cies, and even these are rare.) Pen-
guin runs, the strong fishy smell and
an occasional dead chick were evi-

dence that these birds here, as else-

where, will travel an astonishing dis-

tance from, and height above, the sea.

After some two hundred feet of verti-
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cal distance we reached a level where
granite faces interspersed with tea-

tree and other low shrubs and bushes

took over from the tussock grass, and

this characteristic vegetation persisted

for some two hundred feet further,

until we reached the casuarina forest

which is the true hallmark of Dover
Island—although the casuarinas are

found in groves rather than as an over-

all cover. There is quite a dramatic

transition from the rock-scrambling

and bush-bashing of the climb up
towards Mount Mullett to the quiet

and shaded—even gloomy—atmo-

sphere of the casuarina groves, with

their thick carpets of twigs and needles

overlying the granite substratum.

Where the casuarinas are in dominant

command of the botanical scene pro-

gress is much quicker under their

protection, but unfortunately this is

only met with in isolated patches. On
this occasion we were delighted to

pass swiftly over Mount Mullett and

find, on a great granite slab facing

south-westerly on the further side, a

splendid panorama of the main mas-

sif of Dover Island and of the coast

and cliffs looking out to craggy South-

West Island and Flinders' ludgement
Rock. Although our labours had not

been excessive we permitted our-

selves the indulgence of reflecting that

few, if any, men had previously en-

joyed this dramatic perspective.

Our pleasure was somewhat muted,

however, by the immediate discovery

that further progress along the main
ridge was going to be a matter of the

greatest difficulty. The prevailing wes-

terlies have laid the scrub sharply over

so that anyone wishing to proceed

down the ridge of Dover Island from
Mount Mullett meets a chevaux de frise

of spiky, almost impenetrable opposi-

tion. The dominant vegetation is

leptospermum, laced with the iron-

hard and often quite dangerous dead

branches of decades, perhaps centuries

of decay and renewal. Later and re-

newed attempts to break through this

barrier, often many feet over our

heads, led us to the opinion that it

could only be conquered by a reason-

ably large and determined band, well

armed with brush-hooks to cut a

track for themselves, and with plenty

of time on their hands. The best way
to reach the main peaks of Dover Is-

land, however—which we failed to

do—would be to come in from the

sea and climb straight up, preferably

from the west so that the lie of the

scrub is with you. The highest peak
is 774 feet, and lay rather less than
a mile from our lookout position on
Mount Mullett. It could easily take a

small party several days of very hard
work to make it along the ridge. If

it has ever been climbed—and this

seems unlikely—it would certainly

have been by the method we recom-
mend.

Such reflections as these, however,
were cut short by the fading light, our
need to make camp and our know-
ledge that our portering party had a
long trip home. Two small tents were
erected on Mount Mullett and I. H.
Mullett was left with the company of
two young members of the party,

Anthony Stephens and David Murray-
Smith.*

For the next two days investigations

and collections were confined largely

to the area in the immediate vicinity

of the camp site. It was already clear

to us that there was abundant scope
for a great deal of future research on
Dover Island, covering many scien-

tific fields, and that there was more
than enough to do, even in our own
restricted area and even with our de-

* Others who played a considerable part in establishing and supplying the camp on Dover
Island, apart from those mentioned in the text, include Mr. Robert Newton and Mr. Stephen
Rosenman.
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cision to concentrate on botanical

collections. One important topographi-

cal break-through, however, was the

discovery on our second morning on
the island that we were not as strongly

locked up by the vegetation as we had
feared. From some prominent lookout

rocks close to our camp site a possible

route south-west could be discerned,

leading towards Myrmidon Bay and

staying fairly close to the cliff tops.

Several hours exploration confirmed

the feasibility of this route, and laid

the foundation for our successful

cross-country traverse of several days

later.

For, after the abandonment of our

original camp, we came to the con-

clusion that even a preliminary survey

of Dover Island such as we were en-

gaged on necessitated some attempt

to establish a line of march, so to

speak, through as varied a tract of

country as possible. With this in view

Jack Mullett, on whose field notes
much of the accompanying article is

based, died in Melbourne on 20 March,
1967, at the age of 48. He was a man of
great intellectual honesty and of great

courage. He spent much of his working
life in the newspaper industry, but in

recent years he was a successful science
teacher, and indeed his life was largely

dedicated to the rigorous investigation

both of aspects of "science" as we com-
monly use the word and also of the

"science of society", more generally
speaking. Modest, withdrawing, ironic

and antisentimental in his personal make-
up, he was a splendid companion, critical

(he approved of Karl Marx's motto,
"Doubt everything") but also deeply hu-
mane.

Jack Mullett knew from the middle of
1966 that he was going to die of lung
cancer, and from the time he resigned
from the Education Department he deter-

mined to make one final and personal
contribution to the cause of scientific in-

vestigation. No-one knew better than he
that an expedition such as we describe in

this article could only make the most
minor of contributions to the investiga-

tion and understanding of the problems
that surround us, but it was characteristic

of Jack that this encouraged rather than
deterred him. It was on his suggestion
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four adults set off from our base camp
in West Cove in our dinghy, together

with a boy to bale, as they say in the

classics. We had hoped to be able to

float through the swashway at high

tide, but delays necessitated some
portage over the mid-section. However
it was thus possible to reach the

western side of Dover Island without

circumnavigating the island, which

would have been difficult and perhaps

risky with the small boat we had at

our disposal. Having passed the

swashway it was a relatively simple

matter to motor some distance down
the western shore of Dover Island to

the deepest indentation of Myrmidon
Bay, where, from the heights of Erith

Island, we had thought that we had
descried a beach suitable for landing

purposes. The "beach", however,
proved to be a formidable mass of

slippery granite boulders, some as

big as an armchair in size; with the

that we returned to the Kent Group in

December 1966.

During the course of this expedition

Jack MuUett was called on to perform
tasks and to live in conditions which
no-one in his physical condition should
normally face. Even when wracked with

pain, and forced to withdraw to his tent

to treat himself and to rest, he never
complained, and he took a full part in the

activities of our camp. Only one thing

tried his patience: the procrastination of

the rest of the party when it came to

actually getting the Dover Island inves-

tigation launched. Even here, though, his

innate good manners, and his conviction

that the desires, no matter how urgent,

of one member of a party could not be
expected to influence the actions of
others, constrained his protests.

On Dover Island, for part of the time
alone, Mullett must have realized that

the silence and remoteness and loneliness

he was faced with was a paradigm of his

own imminent passing out of existence.

Yet he carried much equipment with
him, including heavy reference books; he
kept scrupulous scientific notes; and he
undertook two journeys in circumstances
so hazardous and forbidding that able-

bodied members of the party declined
the challenge involved. In particular his

overland scrub-bash from Myrmidon Bay

back to the swashway was an epic of
bravery and determination and scientific

dedication which none of us who were
with him on the island will ever forget. It

may have shortened his life, but Jack
would have been the first to say "So
what?".

It would have been nice if Jack Mullett
could have made some dramatic and
scientifically sensational discoveries on
Dover Island. (Incidentally, his objection
to the accompanying article, over which
he cast his eye—he was already blind
in one—just before he died was, predict-
ably, to growl that it was too much like

a Fitzpatrick traveltalk!) But this, of
course, was not the point. His place of
honor is as a representative of the great
army of little-known men who are caught
up with the vision of pushing back the
black frontier of ignorance and deception.
To his friends he will live for this vision
as part of his personal qualities. To
others, all he would want is that, some
day, his work be of some use. No doubt
it will be.

As stated elsewhere, the Nomen-
clature Board of the Tasmanian govern-
ment has named a geographical feature
on Dover Island after J. H. Mullett. His
friends intend, in the course of time, to
erect a small cairn there in his memory.

S. Murray-Smith
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Looking down the Swash-

way (lowtide), from the

slopes of Mt. Mullett. Erith

Island is opposite. (Dinghy-

is in lower foreground,

just right of centre.)

Photo: J. H. Mullett

prevailing swell from the west, this

made our landing operation a diffi-

cult one, especially as the dinghy had

to be lifted out of the sea. Once ashore

we decided to split forces, two staying

to prospect the slopes above Myr-
midon Bay while J. H. Mullett and

Mrs. Gerd Free set off to walk back

overland to Mount Mullett and the

swashway. Here they were to be met
by the two members left behind at

Myrmidon Bay, who by this time

would have retrieved the dinghy and

have returned to the swashway to wait

for them.

This five-hour overland journey was
undoubtedly the most interesting of

our island experiences. One suspicion

it confirmed was that, despite streams

Landing point at Myrmidon

Bay, north coast of Dover

Island.

Photo: J. H. Mullett

marked on the charts, and despite

gully-lines of vegetation which can be
discerned from off-shore, there is no
free water on Dover Island: though no
doubt there are intermittent springs

flowing after heavy rains, and the na-

ture of the granite faces and the gul-

lies running down them indicates co-

pious flows during wet weather. None
of this appears, however, to be re-

tained. Our impressions, too, of light

soil cover, with a lavish overlay of

vegetable detritus, were also con-

firmed.

After leaving Myrmidon Bay we
started walking along the foreshore.

We could see our destination—some
great boulders on the west side of

Mount Mullett—and it seemed to be
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within easy reach, a couple of hours

away at the most. We had some large

plastic bags for collecting, and a

slasher which had seen better days.

From the foreshore we struck off up
a granite outcrop, making diagonally

for the next such exposed surface, with

the object of getting above the cliffs

which line the east end of Myrmidon
Bay. The going was fairly easy at this

early point, with knee-high tussocks

interspersed with trees.

About half-way to the second gra-

nite outcrop, and close to some rocks,

we found some scattered bones and

—

in a cleft in the rocks—some small

white feathers. We have assumed that

these remains were those of a Brush-

tailed Possum and a sea eagle. Con-
tinuing upwards, and collecting as we
went, we were forced to strike inland,

and came across a bare oval patch of

ground, between ten and twenty feet

wide, where charcoal was observed

among the soil. We were to strike ten

or twelve such sloping patches of

ground, some smaller in size, and we
came to the conclusion that they

might be sections of a water-course.

Their perimeters were always striking-

ly clear.

In our search for a ridge leading to

Mount Mullett we were driven in-

creasingly inland and up to a height

of some four hundred feet. It was thus

that we came on a gully, much lusher

than the kind of terrain we had pre-

viously met, where we found the first

of the clumps of eucalypt we were to

meet. These trees were no higher than

fifteen feet, and although we climbed

them there were no flowers or fruit to

collect for identification.

From a further granite outcrop we
discovered that we were off course and

corrected our direction, shortly after-

wards sighting a furred mammal which
we think was a Brush-tailed possum.
Our way now lay through very dense

leptospermum, well above head height

and requiring continual slashing. For
lengthy periods we were forced to

crawl in a limbo of dead fallen timber

and tightly ranked spiky growth that

made progress slow and arduous. We
could only see the sky when we cleared

a resting place at the base of the dry,

brown scrub and looked straight up.

This part of the journey took about
one and a half hours.

Next we encountered a grove of

casuarinas, and then more tall scrub,

before the going became more open,

with more eucalypts. The eucalypts

we found on this journey, together

with a single specimen of pine, were
probably our most unexpected dis-

coveries, as until this time we had not

suspected the presence of these species

on the island. We were closer to the

shore now, and came to the last stage

of our journey with a stiffish climb

up to our objective of Mount Mullett,

and then a further short distance to

a view of our friends, far below, wait-

ing for us at the swashway.*
Meanwhile the party at Myrmidon

Bay, consisting of Ian Free and
Stephen Murray-Smith, climbed up
an apparent watercourse to a height

of some three hundred feet, through

a ground cover of sappy rock-creeper,

interspersed with tussock. After a

stratum of tea-tree the dominant tree

was again the casuarina, many of

these latter being large trees with

girths of up to thirty inches and
heights of up to fifty feet. (These
heights, however, are not vertical

heights, as the trees are usually at an

acute angle to the ground.) Fallen

trees and branches litter the ground
and impede progress. Lichens were
abundant and were added to our col-

lection, and a specimen of tree fungus

was found. Time was short, however,

* The authors are grateful to Mrs. Gerd Free
for her description of this journey, which has
been closely followed.
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Myrmidon Bay and Francis

Point from Mt. Mullett.

Photo: S. Murray-Smith

for this party, as an attempt had to

be made to re-negotiate the swashway
in the dinghy before the tide dropped

too far.

The details of our botanical dis-

coveries on Dover and Erith Islands

are listed below, but at least we may
note here that we collected 49 native

and 9 introduced species, six indige-

nous and eight alien species turning

out to be new records for the Kent
Group. Of special interest is the fact

that seven alien species have been es-

tablished on Dover, despite its freedom

from the hand of man.
It was not our intention to collect

in other disciplines, but some random
observations should be placed on
record. Bird songs at dawn and dusk

indicate that there are few species on
the island. A small flock of parrots

was seen feeding in the scrub, distin-

guished by red crowns and blue-tipped

wings. These are possibly the swamp
parrot (Pezoporus wallicus) discerned

by the 1890 party on Erith Island,

but are perhaps more likely to be the

migratory Blue-winged parrot (Neo-

phema chrysostoma) . Two hawks or

eagles were seen. As far as insects

were concerned, no systematic collect-

ing was possible, but the excavation

of camp sites disclosed numbers of

scorpions, and large huntsman-like

spiders were frequently found under
loose rocks, especially on the granite

outcrops; they showed a decided nega-

tive phototaxis (antipathy to light).

One member of the party reported

seeing a green or grey snake on the

slopes above the swashway, but other

members unkindly concluded that it

may have been a large lizard. Certainly

there is no present justification for

the reputation of these islands in some
nineteenth century literature as a

haunt of the tiger snake. Large num-
bers of skinks were observed, includ-

ing a species with rudimentary rear

legs, Rhodona bougainvillii.

Tracks and fresh dung indicated,

from our first landing on Dover Island,

that there was a fairly large marsupial

population of some kind, but no sight-

ing was made until the Myrmidon
Bay-Mount Mullett traverse, when a

large, brown, furred mammal was
seen. Subsequent investigation and the

discovery on neighboring Erith Island

of a mummified carcase makes it

highly likely that the animals con-
cerned are Brush-tailed possums {Tri-

chosurus vulpecula).

Because of its considerable size, its

isolation, and the fact that no trace of
general burning-out was found by us,

Dover Island remains a unique subject

for continued research work in the
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ecology and ecological history of the

Bass Strait area. It is, fortunately, of

no exploitable value to man, and it is

highly desirable that it be proclaimed

a national reserve by the Tasmanian
government as soon as possible.

It is intended to persevere with the

investigation of Dover Island and

others in the Kent Group in coming
years.

Finally, we are most grateful to Mr.

J. H. Willis not only for his enthusias-

tic support of our little venture but

also for his determination of the

species of plants collected on Erith

and Dover Islands as set out in the

following list.

(In this list D indicates origin on
Dover Island, E on Erith Island, * in-

dicates an introduced plant and t a

new record for the Kent Group.)

Ferns

Pteridium esculentum (D)
Asplenium obtusatum (E)

Conifer

Callitris rhomboidea (D)

Grasses

Poa poiformis (D)
t*Vulpia-myuros (D)
*Aira caryophyllea (D, E)
tDanthonia caespitosa (D)

Other Monocotyledons

Lepidosperma ? gladiatum (D)
Centrolepis strigosa (D)

tJuncus maritimus (D)
Dianella revoluta (D)

Dicotyledons

Casuarina stricta (D, E)
Rhagodia baccata (D, E)
Disphyma australe (E)
Carpobrotus rossii (D, E)
Tetragonia implexicoma (D)
Crassula sieberiana (D)
Acacia mucronata (D)
A. verticillata (D)
Pultenaea daphnoides (D, E)

t*Medicago lupulina (E)
Swainsona lessertiifolia (E)
Geranium solanderi (E)
Correa reflexa var. nummularifolia

(D, E)
Comesperma volubile (D, E)
Pomaderris oraria (D)

Pimelea linifolia (E)
Eucalyptus obliqua (D)
Leptospermum laevigatum (D)
L. scoparium (D, E)
Kunzea ambigua (D)
Calytrix tetragona (D, E)
Apium prostratum (E)
Epacris impressa (D)
Styphelia oxycedrus (D, E)
S. parviflora (D)

t*Anagallis arvensis (D)
t*Centaurium ? pulchellum (D, E)

Alyxia buxifolia (D, E)
Myoporum insulare (D)
tSambucus gaudichaudiana (E)
Goodenia ovata (D, E)
Stylidium graminifolium (D, E)
Brachycome diversifolia var. maritima

(D, E)
Olearia phlogopappa (D, E)

t*Gnaphalium candidissimum (D, E)
G. luteo-album (D, E)
Helichrysum argophyllum (D)
H, dendroideum (D)
H. paralium (D)

tCalocephalus brownii (D)
t*Senecio elegans (E)
tS. linearifolius (E)
S. lautus (D)

tS. capillifolius (E) (if distinct from
S, lautus)

t*Hypochaeris glabra (D)
t*Sonchus asper (D)

Mosses

Weissia controversa (E) (large

cushions)
Sematophyllum homomallum (E)

Reference Notes
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2Plomley, N. J. B. (ed.)—Friendly Mis-

sion (Tasmanian Historical Research
Association, 1966), pp. 338-9.

3 Tasmanian State Archives, CSO
20/15/308.

4 Nixon, Francis R.

—

The Cruise of the

Beacon (London, 1857); Rev. Canon
Brownrigg: The Cruise of the Freak
(Launceston, 1872).

^ Matthew Flinders
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A Voyage to Terra
Australis (London, 1814), Vol. II,

p. 535.
6 Currey, J. E. B. (ed.)
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the Colony of New South Wales (Mel-
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Victorian Naturalist, Vol. 7, No. 9,

7 January 1891, pp. 121-139.
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^ Victorian Naturalist, Vol, 75, Decem-
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Dudley Dickison — Student of Birds and Books

When Dudley John Dickison died

in Melbourne, on April 22, 1967, a

highly useful career in the study of

Australian birds and books came to

an end. During at least 50 years Mr.

Dickison had been a faithful observer

of birds in various parts of Victoria,

and during much of that period he had
applied himself with diligence and

discrimination to the history of Aus-

tralian ornithology and to the col-

lecting of printed Australiana. His

library became therefore one of the

most valuable private collections of

its kind in Australia.

Additionally, he had been for 42
years an official- of the Royal Austral-

asian Ornithologists Union, most of

the time as honorary general secretary.

Moreover, he had a lengthy association

with, and a warm affection for, the

Field Naturalists Club of Victoria.

A sturdy product of Gippsland,

Dickison was born at Warragul on
October 10, 1896. He transferred to

Melbourne as a young man (about

1914) and became a clerk in a govern-

mental department. As his youthful

interest in birds strengthened he
associated with like-minded men, no-

tably the late Ray Littlejohns of lyre-

bird fame, but for the most part he

was content to wander alone, looking

and listening in bush areas near Mel-

bourne.

Knowledge gained on such excur-

sions was freely shared. I have reason

to recall this because on several oc-

casions he took me to see special dis-

coveries he had made, among them
nests of the Crescent Honeyeater and
a couple of little-known hawks; and

August, 1967

By A. H. Chisholm

Dudley Dickison at nest of Goshawk near
Melbourne.

Photo: A. H. Chisholm
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in one instance he revived his early

tree-climbing ability by swarming up
about 50 feet and bringing down a

young hawk for photographic purpo-

ses, and then taking it back to the nest.

Doubtless because of their grace

and power, hawks were his favourite

birds. In his earlier days he went fre-

quently to the Werribee Gorge and

kindred areas to watch wedge-tailed

eagles, and it was, I think, through

his co-operation that David Fleay ob-

tained the famous "Horatia": taken

as a chick in 1937 from a nest on a

wall of Coimadai Gorge, near Bac-

chus Marsh.

Hawks were studied also on frequent

visits to Toolern Vale, and concur-

rently, of course, attention was given

to all other bird-species available

there. Toolern Vale (where a bird-

men's cabin had been erected on the

Davey property) was in fact "Dicko's"

chief observing point in recent years.

He also got about elsewhere—though

rarely travelling far afield—but, as he

lamented to me in his last letter

(March '67), "secluded spots" within

25 miles of Melbourne had become of

late quite scarce. (In the same letter,

by the way, he loyally expressed the

hope that sound obituary notices

would be published to commemorate
two birdmen who died last year).

According to Whittell's Literature

of Australian Birds (1954), Dickison's

first published writings were several

notes that appeared in the Victorian

Naturalist in 1923. In later years he

wrote numbers of other notes in this

journal and the Emu, all of them in-

formative items. Generally, he restric-

ted himself to brevities, but when
dealing with historical subjects, as for

example the early records of ornitho-

logy in Victoria {Emu, Jan. 1932) and

a discussion of the major works of

John Gould {Emu, Oct. 1938), he

necessarily became much more expan-

sive. These two papers, important in

themselves, remain as indications of

their author's informed knowledge of

Australian ornithological history, a

field which is sometimes subject to

neglect.

Here I should say, too, that D. D.
assisted me materially with historical

research on several occasions. For one
thing, when I was engaged in the

writing of Strange New World (the

story of John Gilbert and Ludwig
Leichhardt), he spent night after night

delving in old newspapers in the

Melbourne Public Library, and from
time to time came up with very use-

ful information. He also assisted me
substantially in the production of The
Story of Elizabeth Gould. More re-

cently, he disinterred the earliest refe-

rence to the name "pilot-bird", a point

that had hitherto been almost com-
pletely obscure.

It is indicative of our late friend's

devotion to bird-study that he re-

mained so long general secretary of the

R.A.O.U.; for, being a heavily-built,

open-air type, he did not naturally take

with ease to secretarial work. What
impelled him to continue in the po-

sition was his belief, soundly based,

that he was serving, in his own quiet

way, the best interests of the Union.

Thus, and in spite of his customary

placidity, he was apt to become an-

noyed occasionally by what he re-

garded as indiscreet actions of some
officers, and on at least two occasions

in the 1940s, when I was acting for

several years as Chairman of the

R.A.O.U. Council, he gave me his re-

signation. But, on each occasion, after

a few mollifying words had been di-

rected at him, his slow smile returned

and he nodded agreement as the resig-

nation was torn up.

During the past year or two it had
become evident that D. D.'s health

was failing. He had, he said in a letter,

been to Toolern Vale only twice in

1965 and not once in '66, and he
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doubted if he would ever get there

again. Nevertheless, he retained to the

end his attachment to birds and books,

and was always interested to hear of

happenings in the R.A.O.U., the

F.N.C.V., the Bird Observers Club,

and kindred bodies in other States.

Much sympathy has been tendered

his widow, Mrs. Agnes Dickison, in

her loss. There were no children.

Field Naturalists Club of Victoria

F.N.C.V. General Meeting—10 July 1967

The Herbarium Hall was full for the

meeting with the President, Mr. W. L.

Williams, in the chair. He extended a wel-

come to the guest of the evening, Mr. J.

Ros Garnet and his family, and Mr. and
Mrs. Jordan from the Wimmera Field

Naturalists Club which nominated Mr.
Garnet for the Natural History Medal-
lion.

Apologies were received from the

Honorable Mr. Manson, Minister for

State Development. Mr. Lawrence, Chair-
man of the Forest Commission; Mr. Lane
of the C.S.L.; Dr. Smith, Chairman of
the National Parks Authority; and Mr.
Ivo Hammett. The minutes of the pre-

vious meeting were taken as read and
confirmed on the motion of Mr. A. J.

Swaby and Mr. E. Allan. The President
announced that Mr. Bland had consented
to become Auditor of the Club. He also

brought to notice that the Native Fauna
Conservation Society was holding an
exhibition of nature photography at the
Kodak gallery until July 22nd; and that

the Blackburn Tree Preservation Society
and Templestowe and Doncaster Flower
Show Committe will be holding a flower
show in the Mitcham High School in

October.

He said that a biography of the late

Tarlton Rayment "The Memory Lingers
On" by Lynette Young, has just been
published.

The Secretary (Mr. D. Lee) announced
that the meeting of the Native Plant
Preservation Society will be held in the
Adult Education Rooms on July 18.

The President introduced Mr. R. T
M. Pescott, and asked him to present
the 1966 Natural History Medallion to

Mr. J. Ros Garnet.
Mr. Pescott reviewed the purpose for

which the medallion is awarded, recalling

that in 1939 Mr. J. K. Moir and natural
history enthusiasts in the F.N.C.V. de-

cided to make an annual award in the
form of a bronze medallion to a person
for their contribution to natural history.

Mr. Moir bore the cost of the design
competition and the making of the medal-
lion until his death. The F.N.C.V. has
since provided for the medallion.

After the presentation of the medal-
lion, the President read congratulations
from Mr. Ivo Hammettt who said, "I

can think of no-one who deserves it

more", and from Dr. Smith of the Natio-
nal Parks Authority who sent congratul-
ations on the "well deserved award", and
from Messrs. Greenaway and Rossiter.

Mr. Garnet then gave a lecture on
"Conservation—Of What? For Whom?
By Whom?". He said that in the deliber-
ately planned preserving and keeping of
natural flora and fauna and of natural
resources, the club has taken an active
part.

In 1884 Gregory and Lucas recommen-
ded to the Government the preservation
of Wilson's Promontory, and in 1908
(20 years later) it was made a national
park. An enquiry by Field Naturalists
following Arthur Mattingley's publication
of the cruelty to egrets on the Murray,
stirred public opinion; but it took years
to stop the destruction. The same destruc-
tive forces were threatening the platypus,
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echidna, lyre bird, and wildflowers; and
it became apparent that the scenic beauty
of areas around Melbourne were in

danger. The F.N.CV. began a cam-
paign resulting in the Wildflowers Pro-
tection Act.
Now we believe that we should protect

not only the fauna and flora but places

where they live—their habitat must be
protected. The Yarra bank near the

Herbarium provided nesting places for

numerous species of birds, the Koo-
weerup Swamp harboured birds, but the

swamp has been drained and Melbourne
has eliminated the ecological factors for

preservation of birds.

In this "world of no returns", before
the year 2000, it will be too late to

reconstruct habitats. Mr. Garnet gave
alarming figures of the percentages of
land occupied already, with only 6.5%
unoccupied—the only place from which
we can create parks.

It is estimated that in 26 years it could
be used up; with an estimated possible

42,000,000 bodies of man and other
mammals, to feed and occupy a space in

which there will be no spare square
yard.

Loss or alteration of habitat has been
caused by cultivation, land erosion
because of lack of wisdom by man,
mining and dredging destroying the sur-

face, quarrying, too frequent fires,

coastal erosion, salination of streams,
road construction, and destruction of
cover on mountains, desnagging of
streams and pollution of streams by
effluents, and of land by toxic chemical
sprays.

Mr. Garnet gave a disturbing list of
animals and plants already lost, and
those in danger of extinction; and he
emphasized the need to exert influence to

preserve habitats so that those who come
after us may enjoy what we enjoy. He
showed beautiful colour slides of rare
animals, including reptiles, birds and
mammals, and of plants from Wilson's
Promontory, the Grampians, Mallee, and
Warby Ranges. He stressed that the
Warby Ranges should be made a Natio-
nal Park.
The President thanked Mr. Garnet for

the interesting address, Mr. Pescott for
presenting the medallion, and Miss Joan
Woollard for projecting the slides, most
of which Mr. Garnet announced had
been photographed by Messrs. F. Pin-
chem, L. Robinson, R. Wheeler, G.
Pizzey, W. King, and Mrs. Garnet.

The President then reported that he
and the Secretary (Mr. D. Lee) and three

representatives of the National Parks
Association (including Mr. Garnet), had
waited on the Minister of National Deve-
lopment to put the legal case that it

would be illegal to construct a lake on
Mt. Buffalo at Tatra Inn.

They found that three years ago in

1964, when the lease was signed, provi-

sion for the construction of the lake was
included in the lease. The National
Parks Association members succeeded in

showing the Minister that it was con-
trary to the National Parks Act, and
implied a threat that legal action could
be taken. So far no approach has been
made to the government with definite

plans for the lake. The minister has
promised that full consideration will be
given if and when the matter comes
before them.

Mr. R. Taylor said that whoever pre-

pared the lease had been guilty of a very
careless attitude towards the provisions

of the National Parks Act, and the

authority has no power to construct a
lake, nor has any agency engaged to do
it. He suggested that members of the
club write and ask the National Parks
Authority if it had prepared the lease,

and if so, why? We must preserve what
we think has been protected.

Mrs. Woollard stressed the need to

keep highland bogs to conserve water

supplies lower down.
The Secretary announced that repre-

sentatives for the Australian Conser-
vation Foundation may be voted for,

and suggested that the Council of the

F.N.CV. should vote for three represen-

tatives from a list of candidates whose
names be read out. He also said that

rock damaging by "gem-hunters" had
been banned at Point Leo.

Mrs. G. Taylor said that there would
be a meeting in the Herbarium Hall on
9th August to consider the preser-

vation of Lake Redder in Tasmania.

Funds will be needed. Mr. J. Baines

asked Mr. Pescott if there would be any

inroads into the Botanic Gardens in

building a licensed restaurant there. Mr.

Pescott said that only the Licensing

Court could decide about the Hcence, but

he recommended the building of the

restaurant which would in no way act

detrimentally to the gardens. At night

it would be segregated by gates shutting

off the gardens.
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Exhibits

Cordyceps—the vegetable caterpillar

brought in by Mr. H. Haase.
Ordovician fossil shells from Ellery

Creek and plant fossils from Lake
Hart, brought by Miss Jean Blackburn.

A sturdy mistletoe on a stem from Mr.
R. Riordan.
Mrs. O'Donnell reported a flock of

White-naped Honeyeaters over an Acacia
baileyana tree in Greensborough.
Two new members and two subscribing

institutions, whose names appear in the

July Naturalist, were elected.

Botany Group Report—15th July

On Sunday, 10th July, eleven mem-
bers went for an excursion to the coastal

swamps near Altona and the coast near
Little River. Many plants were identified;

some of them including species like

Salicornia blachiana, Anthrocnemum ka-

lecnemoides, Atripte.x cinerea, Frankenia
sp. and Suaeda australis, the leaves of

which revealed some beautiful colours

ranging from green, pink and red, to

purple shades. This excursion was ar-

ranged with the Nature Show in mind.

At our last meeting Mr. B. Fuhrer
took the chair. Mr. J. Willis was our
speaker and his subject was "Flower
Perfumes". He gave an outline of the

"Kerner" classification of "Major Groups
of floral scents" and these are as follows:

i Indoloid scents, as in Hydrocotyle
laxiflora (Stinking Pennywort).

ii Aminoid scents, as in Crataegus
(Hawthorn) and Photinia.

iii Heavy scents, as in Gardenia, Jasmin
and Privet.

iv Aromatic, spicy scents, as in Stock,

Gorse and some Acacias.
V Alcoholic, fruity scents, as in Vitus

and Magnolia.
vi Honey scents, as in Melaleuca,

Banksia and Kunzea.
vii Musky scents, as in Melaleuca

nodosa.
viii Animal scents, as in Callicoma ser-

rulata (goatlike) and Melaleuca
suberosa ( sheeplike )

.

ix Minor groups of scents, as in Poppy,
Violet, Daphne.

Boronias, as Mr. Willis pointed out,

have a distinctive scent only found in

Australia, and not falling in the above-
named major groups. He also pointed out
the importance of scent as an assistance
in identifying plants. For example some
Eucalypts can be identified in this way.
Many scented flowers were displayed by

Mr. Willis, and a number of questions

were asked afterwards.

Mr. Fuhrer thanked Mr. Willis for his

informative talk, which was enjoyed by
everyone.
An excursion was arranged to the

"Brisbane Ranges", meeting at Batman
Avenue at 9.30 a.m., and Bacchus Marsh,
10.30 a.m. on Sunday, 13th August 1967.

Geology Report

—

lih June

22 members attended. Mr. Davidson
took the chair in the absence of Mr.
Dodds.
The subject for the evening was a

reading of a report on the advancement
in geological knowledge since 1962.

Mention was made of the more detailed

mapping of sedimentary basins through-
out the Continent and the Continental
Shelf as a result of exploratory drilling

for oil, and the discovery of new basins

beneath younger rocks.

New deposits of important ores have
been discovered in many parts of the

continent, the most outstanding being
the iron ore deposits of the Hamersley
Ranges, where estimates of 8,000 million

tons of Haematite, and 6,000 million tons
of Limonite have been found. New im-
portant discoveries were unicellular

micro-organisms in rocks of Proterozoic
Age, 1,400 million years old, and a pri-

mitive jawless fish of Ordovician Age.
Advances were made in the science of

Palynology (a branch of Palaeontology),

where new techniques have permitted a
greater use of Conodonts and Ostracods
for stratagraphic zoning. An interesting

discovery was of beautifully preserved
Glacial Pavements, the result of a glacial

transgression over the western part of
the continent between 750 and 800 mil-

lion years ago.

Mrs. Salau, who arranged and read the
report, was thanked by the Chairman
for an excellent presentation.

Exhibits

Mr. Mclnnes—Striated Glacial Pebble;
Pykes Creek.

Mr. Davidson—Assorted Silica Semi-
precious stones including Amethyst,
Morion (black quartz). Citrine, Rutilated

Quartz, Smoky Quartz, Aventurine
Quartz, Rose Quartz. A Geode from
Mexico.

Miss Boardman—Silver-lead ore. Talc,

Mica, Galena; Broken Hill. Azurite;

Mannahill, S.A. Fossil Worm Tracks;
Waterhouse Range, Cent. Aust. Crystal
Tuff; N.Z.
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Miss Keedy—Rock Phosphate; Ocean
Island. Globular Calcite in Older Basalt
(from test bore, lower Yarra crossing
site 160 ft level).

Mr. Gunn—Siderite, Quartz and Py-
rites, Devils Dice, Sillamanite; Thacke-
ringa. Pink Felspar and Mica, Serpentine;
Rockwell, S.A. Scheelite, Tourmaline,
Biotite and Felspar, Copper, Fluospar;
Broken Hill. Garnets in Pegmatite; Bro-
ken Hill. Copper; Burra, S.A.

Mr. Francis—Geothite; Leongatha.
Mispickel; Maryborough, Vic. Arseno-
Pyrites. Marcasite, Petrified Wood; Mor-
well.

Mr. Whatmough—Shell casts and
shells; Kalimna, Vic. Shells and casts in

Limestone (Mid-Devonian); Buchan.
Mr. Box—Rose Quartz; S.A. Moss

Agate; W.A.
Mr. Sault

—

Tetragraptus sp (Lower
Ordovician); Dromana.

5th July—24 members attended with
Mr. Dodds in the chair.

Mr. Box reported on the visit to the
National Museum by the Group. It was
well attended.

As the meeting was a members' night,

there was a varied programme. Mr.
Wigmore showed slides of the Moot-
wingee area describing the physical fea-
tures there, also the Aboriginal cave-
paintings. He also showed slides of the
recent excavations at Keilor, where the

human fossil remains were unearthed.
These slides clearly showed the methodi-
cal way in which an archaeologist goes
about his work.

Mr. Skopakow showed a movie taken
on an earlier excursion by the group to

the Bealiba-Dunolly gold field area. Dis-
cussion took place on many aspects of
geology, also on the specimens exhibited.

Exhibits

Mr. Neilson. Agates, Agate Creek, Qld.

Mr. Wigmore. Silver lead zinc ore, with

Rhodonite, Broken Hill. Magnetite
crystals.

Mrs. Skopakow. Geothite, Davidite, Ser-

pentine and Jasper, Banded Jasper.

Mrs. Salau. Aboriginal grinding stones,

Heathcote. Diabase, Mt. William. Fos-
sil leaves (Tertiary), Morwell.

AT LAST !
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Marine Biology and Entomology Group
Meetings—June and July 1967

June—This meeting was attended by
15 members and was chaired by Mr. R.

Condron.
Nominations were called for election

of Chairman and Secretary; Mr. R.

Condron was nominated for position of

Chairman and Mr. J. Strong for that

of Secretary. As there were no further

nominations, the abovementioned were
duly elected.

Mr, Mclnnes reported that good pro-

gress is being made for the Nature Show
to be held in August. Members were
working very hard to complete the cave

display. He has asked for hessian and
wire netting. These have been promised.

It was suggested that this group put

on an exhibition of marine life, collected

in a certain area. After some discussion,

the area selected was Ricketts Point.

Mr. Condron suggested an outing to

the Doncaster area, for specimens of

pond life. It is hoped that this can take

place on the Saturday, prior to the show.
Further discussion will take place at the

July meeting.
As this was a members' night, there

was no guest speaker.

Exhibits

Mrs. Strong showed 9 different species

of seaweed collected from Cape Woola-
mai.

Mr. Condron showed some bivalves

which he had collected at Mordialloc on
a very low tide. Mrs. Strong identified

these as "the little bean shell" Pullastra

fabagella. He also showed two Orchard
Swallowtail butterflies, Papilio aegeus
aegeus.

Mr. Mclnnes exhibited some scale

galls and said as far as he could see,

they contained no insects. Mr. Mclnnes
also showed a photo from Christmas
Island, of crabs crossing the road from
the jungle to the sea.

Mr. Kelly showed some beetles of the

Chafer family and gave a short talk on
them. He explained that they were a
spectacular family of beetles. Most of

them had been taken around Melbourne.
Mr. Strong showed some larvae of the

Wanderer Butterfly {Danaus plexippus),
taken at Phillip Island. Miss White identi-

fied their food plant as a species of milk-

weed, Asclepias rotundiftora.

Also shown was a juvenile red-back
spider {Latrodectus mactans), under low

microscopic magnification. He explained

that this specimen was an early instar

and was different in colour to an adult.

Some Goose Barnacles taken at Phillip

Island were also shown. These were alive

and very active.

July—The meeting was chaired by
Mr. R. Condron, 18 members being in

attendance.

Mrs. Strong informed the group that

Mrs. Z. Lee had had an operation and
was making good progress. All members
conveyed their wishes for a speedy
recovery, and hoped that she would soon
be back with us.

Mr. Condron reported that he had
received a letter from Mr. Smithers of
Sydney, in reply to his, in which he
mentioned the obtaining of caterpillars

from Swan Lake and Phillip Island.

Mr. Strong reported that Mr. Setford
had taken himself and Mrs. Strong to

Ricketts Point on Sunday last. Several
species of seaweed, shells and one or
two other forms of marine life were
collected. It is hoped to make further

N. H. SEWARD PTY. LTD.
72-74 Bourke Street Melbourne
(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc..

Microscopes (Beginners' to

Research Models)

,

Bausch and Lomb (U.S.A.) Micro-
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trips to this area, with a view to collect-

ing as many varieties of marine life as

possible for the forthcoming Nature
Show.

Guest speaker for the evening was
Dr. Ian Hiscock, Senior Lecturer in

Zoology, Monarch University. His sub-
ject was "A General Talk on Jellyfish".

This proved to be a very interesting

and absorbing lecture. Dr. Hiscock made
free use of the blackboard to illustrate

his points, and also showed some slides

of general survey of jellyfish was given,

and explanation of the detailed anatomy
of the various groups of this phylum.
Dr. Hiscock also gave us the life his-

tory of a typical species

—

Amelia. At
the conclusion of his talk, the chairman
invited questions from members, many
of which were asked, and a vote of
thanks was moved by Mr. D. Mclnnes.

Exhibits

Miss Dixon showed a moth and empty
pupa case, which Mr. Condron said was
of the family Geometridae. She explained
that she had collected the green cater-

pillar from crysanthemums in her garden
and had put it in a jar where it had
pupated. It then remained dormant for

5 weeks, when the moth emerged.
Miss Jenny Force showed several

beautifully set species of wasps, most of
which she had collected from North
Australia.

Mr. Strong showed under low micro-
scopic power one of the tube worms,
Spirorbis. Also a species of the Coelen-
terate Phylum, fam. Siphonophora;
species Velella lata, commonly called "the
By the Wind Tailor". He explained that

these had been lying in hundreds on one
of the beaches at Mallacoota last

February.

Microscopical Group—17th May 1967

The meeting, chaired by Mr. J. Dawes,
was attended by 14 members and 2 visi-

tors.

The group discussed the matter of the

Microscopy Exhibit, to be presented by
them at the coming Nature Show, the

procurement of materials and equipment
and means of stimulating more public
interest, particularly within the schools;
where more explicit literature could be
made available about the show and the

activities of the Field Naturalists' Club.
The tentative programme for lectures

was considered, and Mr. Woollard

intimated that Mr. Leigh Winsor would
be giving a lecture on 21st June

—"The
preparation of Pathological slides". Fur-
ther progress had been made to obtain
the services of Mr. L. Flewin on the
subject of "The microscope and its use
in Metallurgical investigation" for the
19th July.

Mr. W. Genery read his interesting

article on the stratiomys as published
in The Naturalist, March 1965, as a
follow up on the specimen he had on
exhibition under the microscope.

Mr. Mclnnes demonstrated a small
container for the concentration of pond
life specimens into a small area for
viewing under microscopes, and keeping
them within range of objective more
effectively. This container was produced
by Mr. Woollard, who followed up with
a description of how to make these con-

tainers by cutting rings from plastic pill

bottles and cementing them with Araldite
Cement to slide glasses. The bottle caps

are used as covers for purpose of trans-

port.

An interesting group of exhibits were
viewed under 12 microscopes on tables

as follows:

Mr. C. Nance—Wood sections cut

transversely, Tangentially, Longitudinally,

and radially, of King William Pine

{Athrotaxis selaqinoides)
,
Tasmania; Red

Pine, Canada; stained Safarinin, magni-
fication X60. These sections were good
illustrations of the difference in compa-
rative growth rate between these timbers.

Mr. W. Genery—L Stratiomys (larva).

Soldier Fly, order Diptera; 2. China
Marks, larva, Calaclysta lemnata, order
Lepidoptera, family Pyralidoe; 3. Marine
Crustacea, Tas.

Mr. K. Trotter and Paul Harris

—

1. Diatoms; 2. Sponge spicules, from
Jacksons Paddock, New Zealand; 3. Illu-

stration of polarizing light by use of selo

tape compared with Scotch tape.

Mr. Paul Gethery— 1. Tardigrade,

female with eggs, Xl50; 2. Rotifera,

Brachionis, X400; 3. Tardigrade, Pha-
rynx, X250 (particular reference to

staining of Pharynx).
Mr. Genery further discussed types of

mounting, comparing those of fresh water
sponges, marine sponges and their reac-

tion to absorption of mount fluid. Speci-

mens exhibited were taken direct from
water to mount.

Meeting closed after exhibits were
viewed by all members.
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F.N.C.V. DIARY OF COMING EVENTS
GENERAL MEETINGS

Monday, 14 August—^At National Herbarium, The Domain, South Yarra; commencing
at 8 p.m.

1. Minutes, Reports, Announcements.

2. Correspondence.

3. Subject for the evening: "Victorian Mountains"—Rodger Riordan.

4. Election of New Members.
(a) Ordinary:

Mr. Peter H. T. Uhlherr, 8 Baringa Street, Mount Waverley 3149. Introduced
by H. Haase of Bayswater (Interest—Orchidaceae).

Mr. P. G. Northey, 1612 Malvern Road, Glen Iris 3146. (Interest—Birds).

(b) Junior:
Mr. Ian Temby, 16 years, "Yallambie", Tarcoola Drive, Lower Plenty 3093.

(Interest—Mammals).
(c) Country

:

Mr. H. C. Mason, Don Road, Healesville 3777. (Keeper at Sir Colin McKenzie
Sanctuary.)

5. General Business.

6. Nature Notes and Exhibits.

Monday, 11 September
—"The Museum and the Community": Mr. McNally.

GROUP MEETINGS

(8 p.m. at National Herbarium unless otherwise stated)

Wednesday, 16 August—Microscopical Group Meeting.

Friday, 25 August—Hawthorn Junior F.N.C. meeting at 8 p.m. in Hawthorn Town
Hall.

Friday, 1 September—Preston Junior F.N.C. meeting at 8 p.m. in Rechabite Hall,

251 High Street, Preston (north from Bell Street).

Monday, 4 September—Entomology and Marine Biology Group meeting. This group
meets in Mr. Strong's rooms at Parliament House. Enter through private gate

at south end of building.

Wednesday, 6 September—Geology Group Meeting.

Thursday, 7 September—Mammal Survey Group Meeting.

Thursday, 14 September—Botany Group Meeting.

F.N.C.V. EXCURSIONS
Sunday. 20 August—^Pearcedale and district. Leader Mr. Sault. The coach will leave

Batman Avenue at 9.30 a.m. sharp. Fare $1.60. Bookings with Excursion
Secretary. Bring one meal.

Thursday, 31 August to Sunday, 10 September—Broken Hill. The party will leave
Flinders Street opposite the Gas and Fuel Corporation building at 8 a.m.
Stopping overnight at the Mildura Motel. Bring picnic lunches for Thursday and
Friday. Accommodation has been booked at the Grand Private Hotel in Broken
Hill, and day trips will be made in conjunction with the Barrier F.N.C, including
Mootwingee, Purnamoota Field, Silverton, and Umberrumberka Reservoir. On
the return journey overnight stops will be taken at Mildura and Swan Hill. All
payments of $100 per person should have been paid before this is published,
but if any are outstanding, please remit at once, making cheques out to
Excursion Trust.

26 December to 1 January—^Portland. The coach will leave Melbourne on Boxing
Day and remain with the party for day trips to be made in conjunction with the
Portland F.N.C. Accommodation has been booked at a Portland Motel for
D.B. and B. and the cost, including coach, will be $52 per person. Bookings
should be made with the Excursion Secretary, accompanied by $10 deposit
(cheques to be made out to Excursion Trust).
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Save the Lake Redder National Park Appeal

On the 9th of August, a meeting was convened to acquaint the public of Mel-

bourne with the significance of the principle of the inviolability of National Parks,

which is at stake in this issue of Lake Pedder in Tasmania. A capacity audience was

delighted with the fine slides and films shown
^. o ^ u

At the conclusion of a short address, given by Mr Peter Sims, Secretary ot the

"Save Lake Pedder National Park Appeal", questions were asked, and a resolution

was carried.

Resolution Passed at Public Meeting held Melbourne Herbarium

Wednesday, 9th August, 1967

This meeting of hundreds of Melbourne citizens expresses its dismay at

the prospect of the Tasmanian Government, or its agency the Hydro-Electric

Commission, embarking on a project which would have several objectionable

consequences.

The flooding of Lake Pedder and the surrounding country would result in

the permanent destruction of a feature of unique scenic beauty which rightly

belongs to the Australian nation as a whole.

It would result in the destruction of biological species believed to be as

yet, unexamined and unclassified by scientific investigation, and thus could

(continued on page 266)
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Honeysuckle Creek Rock Shelters

By Aldo Massola*

The art of rock painting does not

appear to have been practised by all

Victorian tribes. This presumption
stems from the fact that except for

three unrelated paintings in the north-

east, and two widely separated shelters

north of the basalt plains of the Wes-
tern District, all rock paintings so far

discovered are in the north and wes-

tern Grampians and in the Black

Range, to the west of those mountains.

Their known distribution would
then suggest that either the paintings

are not old, and that the art was just

entering Victoria, probably from two
points, the north-west and the north-

east; or that, if old, this type of art

manifestation was not popular with all

the tribes, and therefore it did not

spread. Aboriginal Victoria, in many
ways, was a cul-de-sac, the furthest

away from any cultural innovation

from the north, and the last to receive

it.

In this respect it is well to remem-
ber that rock paintings appear to be
entirely absent from Tasmania, which
was at the bottom of the cul-de-sac.

If this is so it could be significant in

view of the above.

Present indications based on stylis-

tic similarities, are that the art came
to Victoria by way of the Wimmera
and Mallee from the Murray Valley

of South Australia, and from western

New South Wales; and across the

Murray River from eastern New
South Wales.

* Flat 4, 18 W^olseley Street, Mont Albert,
Victoria 3127

The only way we might be able to

ascertain if we are correct in this

hypothesis is by finding more exam-
ples, if they exist, not only in the areas

where they are already known to oc-

cur, but also in new localities. Then,
by studying the styles and comparing
the one against the other and by
noting the difference in the details

which give rise to local variations, we
may be able to establish, not only the

route by which they were introduced,

but also their provenance. Further, by
allowing for the time lag, we then

might even be able to give them a

relative dating.

This is why the recent discoveries

of rock shelters bearing paintings in a

new locality of the western Gram-
pians is so important.

Hitherto, it was believed that in

this region, paintings were restricted

to the Cultivation Creek area, al-

though two examples were discovered

a little to the north, one at the Camp
of the Emu's Foot, at Victoria Gap,
and the other in the vicinity of the

salt caves at the head of Red Rock
Creek.

The examples now presented are at

the head-waters of Honeysuckle, or

Devil's Creek, which is some miles

south of Cultivation Creek. They are

thus, to the writer's knowledge, the

most southerly painted shelters so far

found in the Grampians.

The locality has only lately been

made accessible by the Forest Com-
mission by the bulldozing of a track.

The country itself is difficult in the

264 Vict. Nat.—Vol. 84



extreme, and appears to have been

the centre of a conflagration. The
ground is entirely covered by rocks

and boulders amassed in great dis-

order, some obviously freshly detached

from larger rock masses. They range

in size from a few inches to several

feet. Walking over this stone field is

no easy matter, even if the thick

undergrowth is discounted.

In aboriginal times the thick under-

growth probably did not exist, since

they were in the habit of frequently

setting fire to the scrub in order to

dislodge any sheltering game, or

enemy. Nevertheless, they must have

found it difficult to negotiate this ter-

rain, since progress over it is merely

a series of jumps from one reasonably

flat rock to another. No wonder the

creek bears the second name—Devil's

Creek.

What we may call Honeysuckle

Creek Shelter No. I., was first reported

by Mr. John Donovan, of the Stawell

Branch of the Forest Commission.

The shelter is really a small recess in

a huge overhanging rock, at least 60 ft.

high and 100 or more feet in length.

The "small" recess is 21 ft. wide, 8 ft.

deep and 5 ft. 6 inch high. It has a

north-north-east aspect and an earth

floor with plenty of charcoal from
bush fires, some of which is evidently

fresh. The surface of the rock bearing

the painting is badly flaked, and be-

cause of this some of the figures have

been lost. Those that remain are most-

ly faded and barely visible, but could

include a human figure. The only ones

in reasonable condition are in two
small groups, about 12 inches apart,

low down on the extreme right of the

wall.

The left group consists of five fi-

gures, ranging from about 4 inches

to 6 inches in height, painted in red

ochre, and representing the usual

"lizards", so prevalent in the western

Grampians. The right group consists

September, 1 967

of the remains of five lizard figures,

ranging from 4 inches to 10 inches

in height, and of one human figure,

5 inches high. This group was also

done in red ochre.

While in the area we* endeavoured

to locate Honeysuckle Creek Shelter

No. 2, which had been discovered a

few weeks previously by Mr. Ellis

Tucker, of Brit-Brit. Such is the na-

ture of this country that we were un-

able to find it, in spite of having good
directions and of spending a long time

on the quest. It must be admitted,

however, that in that area time has no
bearing on ground covered.

We were, nevertheless rewarded by
finding Honeysuckle Creek Shelter

No. 3, an unrecorded shelter. This is

a commodious overhang, facing east,

and completely protected from the

sun, but not apparently protected from
the same agency which is probably

responsible for most of the splitting

and flaking of the rocks in the loca-

lity—sudden and extreme changes in

temperature. The surface of the rock

in this shelter, therefore, suffers from
the same affliction as No. 1; it has

almost entirely flaked off, and with the

flaked layer went the paintings. All

that is left now is what could have

been the outline of two human feet in

red ochre. Only ten toes and the right

side of the right foot remain, but it is

enough to show that the feet were
about 12 inches long. There was at

least one other painting there, be-

cause the upper edge of one large

flaked section shows a red stain about

12 inches long; but what it was part

of, is anybody's guess.

The importance of this extension

to the Cultivation Creek Lizard centre

does not only lie with the finding of

the human foot outline, although this

is the first time this design has been
reported from Victoria. But meagre as

* Mr. Ian McCann, of Stawell, and myself.
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the results of such fatiguing searching

has been, it has widened the area in

which "Hzards" occur, and increased

the locations in which rock shelters

were painted. This, in itself, is know-
ledge gained.

And, who knows what may yet be
found in that area?

t ^

(continued from page 262)

deny scientists access to data which might be of value in completing man's
picture of the evolution of this continent and its natural phenomena.

Thirdly it would destroy the sanctity of the concept of a national park,

which, once set aside, should be preserved in its natural condition for genera-

tions which come after us.

Therefore, and in view of the possibility of sources of power such as

nuclear energy becoming available within a generation to satisfy foreseeable

social needs, we call upon the Tasmanian Government to abandon the project

of damming the Serpentine and other rivers in such a way as to damage any
portion of a national park, a nature reserve, or any area which after proper

investigation should be preserved as such, even though not already so con-

stituted.

We also urge the Australian Conservation Foundation to add its influence

and prestige to that of such notable individuals as Sir Edmund Hillary and Mr.
Peter Scott, in inducing the Government of Tasmania to stay its hand, and thus

earn the respect of those great numbers in our community who value the

concepts for which we tonight express our support.
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Notes on the distribution of the dune-snail

Theba pisana Miilier at Portsea Back Beach, Victoria

Brian J. Smith*

Introduction

During recent field work on Theba
pisana at Portsea Back Beach, in con-

nection with other work on the snail,

it was noticed that its distribution was
extremely discontinuous. Certain areas

had a very high population density

while adjacent areas, seemingly simi-

lar in every particular, were com-
pletely devoid of snails. It was there-

fore decided to do a complete survey

to try to correlate this distribution to

other variable factors in the environ-

ment.

Theba pisana MUller is an intro-

duced species, being originally des-

cribed from Europe where it occurs

in large numbers in coastal sand-dune
areas. It is widespread in the coast-

dune areas of southern Australia

where it appears locally in very great

numbers.

Methods

Maps in the Base Map Series

—

Mornington Peninsula Area Numbers
83, 84 and 103; scale 400 ft. to 1 inch

with 10 ft. contours, were obtained

of the area, and marked off in num-
bered strips at right angles to the

coast; equivalent to strips 200 ft. wide
on the ground. Using the easily recog-

nizable feature of London Bridge as

a starting point, stakes were placed

200 ft. apart along the beach. Meas-
urement was by a previously cali-

brated rope, the line being kept para-

llel to the coast by eye. From these

points the direction of the strip boun-
dary-lines was determined by compass
bearing, the results being confirmed
by comparing the topography with the

* Curator of Invertebrates, National Museum
of Victoria.
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map. The final position of boundary
lines of each strip was agreed upon
by the entire party—six persons. Each
strip was then searched thoroughly by
two people working as a team to a

distance of from 1,000 to 1,500 ft.

from the beach. The position of any
snails found was noted on a map, and
a small soil sample and a sample of all

plants on which the snails were found

at that point were collected. In re-

gions where no snails were found, soil

and plant samples were taken periodi-

cally at the discretion of the teams.

Density of snails was noted qualita-

tively for each position.

Plant samples were dried in a press,

and identified by the National Herba-
rium.

Distribution of Snails

The distribution of snails is shown
in Fig. 1. The density of snails in the

areas where they occurred was classi-

fied as abundant, to very abundant, in

the vast majority of cases. In the areas

where no snails were recorded, no
evidence of a past population, such

as the presence of dead shells, was re-

corded either.

No correlation could be seen be-

tween the distribution of snails and
the height above sea level or direction

of slope of the ground. In the study

area the distribution of snails always

stopped short of the maximum dis-

tance of the search from the beach.

From other work in the area,

counts of from 100 to 150 snails per

square foot of vegetation were noted
for some areas. In the present study

it was noticed that at the very edges

of the mapped ranges the population
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contained a relatively greater number
of large snails with very few snails

being observed in these areas.

Distribution of Plants

The plant species on which snails

were found aestivating, and in some
cases probably feeding, are listed

below. Also listed below are three

species of plant which were notable

for the absence of snails in areas

where snails were abundant. How-
ever, no further inference can be

drawn from this observation without

a more extensive study.

The plant species associated with

the snails were however not confined

to the areas where the snails occurred.

No correlation could be found be-

tween the distribution of any plant

species or group of species with the

distribution of snails. One point

worthy of note is that the majority of

plant species associated with snails

are Australian native species. This in-

dicates a large degree of flexibility in

the habits and food preferences of

this introduced snail species.

Soil Samples

The soil samples from various areas

showed little or no differences which
could be correlated with the distribu-

tion of the snails. A coarse sandy soil

occurs throughout most of the area,

the only variation being that in the

denser scrub, the soil is black in colour

and hasi a higher organic content. No
snails were found in this area, but

were confined to the sand dunes. How-
ever, there were large tracts of sand

dunes without snails.

Discussion

From the results presented above,

it is seen that the easily observable

discontinuous distribution of Theba
pisana cannot be correlated with dis-

tribution of plants, soil types, prevail-

ing wind, or any other natural phe-

nomenon. However, there is a very

strong correlation between the dis-

tribution of the snail, and the areas

heavily and fairly constantly used by
man. It can be easily seen from the

map (Fig. 1 ), that the snail is confined

to the area immediately surrounding

car parks, and well established sealed

and unsealed access roads and areas,

such as those surrounding the surf

beaches at Portsea and Sorrento. These

of course, are constantly frequented by
people. A similar distribution relation-

ship was noted for Helicella virgata

in South Australia by D. Pomeroy
1966 (pers. comm.).
The only reasonable explanation of

this, is that this snail is dispersed al-

most entirely by the aid of man; that

it has practically no dispersal powers

of its own. Its distribution in this area

contrasts surprisingly with Helix as-

persa and Cochlicella acuta, both ofj

which occur at a much lower popula-l

tion density right throughout the area.

It is to be supposed that Theba pisana

was originally brought in by man, and

that the population increased at this

point of entry. They were then dis-

persed by man throughout the area

which he frequents regularly. A com-
parison of the population factors, both

behavioural and ecological which

bring about these differences in distri-

bution of Theba pisana and Helix

aspersa, would make an interesting

topic for investigation in the future.
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Fig. 1. Map showing the distribution of the sand-dune snail Theba pisana in the Portsea Back
Beach area. The inset shows the position of the study area on the Mornington Peninsula.
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Plants on which snails were found, and in most cases were probably feeding:

Bryum billardieri a moss

Monocotyledons

Ammophila arenaria L
Asparagus asparagoides L
Ehrharta longiflora

Gramineae

Spinifex hirsutus

Dicotyledons

marram grass

smilax asparagus

annual veldt grass

hairy spinifex

Europe
Europe
South Africa

Aust. native

Acaena anserinifolia bidgee-widgee Aust. native
Apiuni prostratum sea celery Aust. native
Calocephalus brownii cushion bush Aust. native
Carpobrotus aequilaterus angular pigface Aust. native
Clematis microphylla small leaved clematis Aust. native
Correa alba white correa Aust. native
Emex australis spiny emex Aust. native
Euphorbia peplus L petty spurge Europe, Asia,

Africa

Leptospermum laevigatum coast tea-tree Aust. native

Leucopogon parviflorus coast beard-heath Aust. native

Lycium ferocissimum african boxthorn South Africa

Lycopsis arvensis L bugloss Europe, Asia,

Africa

Medicago hispida rough medick Europe
Melaleuca pubescens moonah Aust. native

Muehlenbeckia adpressa climbing lignum Aust. native

Myoporum insulare boobialla Aust. native

Olearia axillaris V^UdSL UdlSy ULioll Aust. native

Pimelea serpyllifolia thyme rice-flower Aust. native

Rhagodia baccata seaberry saltbush Aust. native

Senecio elegans L purple groundsel South Africa

Senecio odoratus scented groundsel Aust. native

Senecio mikanioides cape ivy South Africa

Sonchus megalocarpus dune thistle Europe
Sonchus oleraceus L sow thistle Europe

Tetragonia implexicoma bower spinach Aust. native

Threlkeldia diffusa wallaby saltbush Aust. native

Zygophyllum billardieri coast twin-leaf Aust. native

lants without snails

Beyeria leschenaultii pale turpentine-bush Aust. native

Lobularia maritima sweet alice Europe

Parietaria debilis forest pellitory Aust. native
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Quartz Crystals from the Strathbogie Ranges

By Don Dangerfield

In the north-east of Victoria,

Between Tolmie and Benalla, he the

Strathbogie Ranges. To many readers,

this name no doubt brings to mind
the exploits of the bushranger Ned
Kelly.

However, these ranges have also an

important association with at least

two branches of natural history.

Many species of fauna inhabit the

area, and the geology of the locality

is particularly interesting. It is to

the latter that the subject matter of

this article is devoted.

Near the Crystal King Mine,

Mervyn Doherty and myself have

established a claim called the A-Day
Mine. We enter from the Barjarg

turn-off from the Mansfield Road, and

leave this when approximately a

quarter of a mile beyond a Forest

Commission hut named "Honeymoon
Cottage".

Here, one can camp comfortably,

for the hut is rain proof and provides

a fireplace. I have found this hut very

useful during winter visits to the mine.

The geology of the immediate vici-

nity exhibits a coarse-grained biotite

granite, with porphyry containing

quartz and large felspao" crystals.

These crystals occur in the area over

which we have our claim.

The color of the quartz crystals

varies from smoky-grey to brown, and
some have inclusions which indicate

that the crystals have grown on the

spot in which they are found. They
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weigh from 1 lb to 50 lb, the larger

specimens being well terminated.

One practical application of the

quartz crystals is in radio transmit-

ters and power stations, where accu-

rate frequency control has to be main-

tained.

We find the crystals not in the

pipes, as advised by some, but in the

walls of the shaft. These are of de-

composed granite, containing some
fine crystals of quartz and tourmaline,

together with a white material like

magnesite. Intending gem-hunters

should be careful on entering these

mines, because of the possibility of

the side walls sliding.

Occasionally, crystals may still be

found on the surface adjoining the

mines; however "rock-hounds" in their

search have turned over most of the

"dumps". About 10 years ago, we did

find on the surface, some large crys-

tals which had been discarded by
miners; but visitors should now be

prepared to dig in the proximity of

the mines.

Notes:

1. Do not enter on to any claim,

without having first obtained per-

mission from the owner.

2. If using the fireplace in the Forest

Commission hut, make sure that

the fire is quite extinguished be-

fore leaving.

3. The main road is of good gravel,

but the side roads are impassable

in winter to any except four-

wheel-drive vehicles.

AT LAST !
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Whales and Dolphins Recorded

for Victoria

By N. A. Wakefield*

Iredale and Troughton (1934)

listed thirty-one species of whales and
dolphins as having been recorded in

AustraHan waters. Of these, only four

were credited to Victorian seas. At
the same time, thirteen species were
recorded for New South Wales, six-

teen for Tasmania, and twelve for

South Australia.

Brazenor (1950) included seven

species in his treatment of Victorian

mammals.
The paucity of records of cetaceans

in Victorian waters has evidently been

due, not to lack of the animals them-

selves, but to the circumstances that,

until very recently, no local person has

been much interested in this aspect of

our wildlife.

The situation has been remedied to

some extent during the past five years

by work of officers of the Fisheries and
Wildlife Department of Victoria. War-
neke (1963) published some additional

records, and the Department has in

hand certain data which are to be

published in due course.

t

In addition, the following records

and comments are presented, as a

contribution to published knowledge
of the members of the order Cetacea

that visit, or have visited, seas along

the Victorian coastline.

* Monash Teachers' College, Clayton, Victoria,

t I have been permitted to note briefly two
species records from these data—those acknow-
ledged to "F.W.D."—so that the present article

includes mention of all sixteen cetaceans that
can now be credited to Victoria.

WHALEBONE WHALES
(Suborder Mysticeti)

Right Whales (Family Balaenidae)

Southern Right Whale

Eubalaena australis

Portland Bay, south-western Vic-

toria, was a centre of "bay whaling"

from about 1828 onward (Dakin,

1934). The Right Whale was one of

the two kinds that commonly frequen-

ted the Bay (Dunderdale, 71898),

but its numbers were so depleted that

the species has been on the verge of

extinction for many years. Gaskin

(1964) notes that there is some evi-

dence that Right Whales may be

returning to Australian waters, as well

as those of New Zealand. To date,

there appears to be no Victorian

record of the species in scientific lit-

erature.

In the newspaper, Portland Ob-
server, 23/7/1942, B. E. Carthew, a

local naturalist, described the observ-

ation "a few days ago" of a whale,

estimated to be 40 to 50 feet long, at

the Portland pier. No suggestion was
made as to the species, but certain

features of the description identify it

as Eubalaena australis. Carthew noted

"at the front of its forehead" a protru-

berance "about three times the size of

a large dinner plate", which is un-

questionably the diagnostic "bonnet"
of the Right Whale. He noted too the

flat back (described as "table-like")
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and unhurried movement, which are

also characteristic of the species.

Pigmy Right Whale
Caperea marginata

Figure 1 is a photograph of a whale

which was stranded in the vicinity of

Portland. The photographer, B. E.

Carthew, is not certain of the data but

believes that the stranding took place

at Ainstree's Beach, Portland Bay, in

1946 (pers. comm., 1967). He ob-

tained two baleen plates from the

specimen, one of which is now lodged

in the National Museum of Victoria.

The plate is 19 inches (82 cm) long,

yellow in colour with a narrow black

outer margin and a fringe of long

pale hairs up to 4 inches (10 cm)
long. These features of the baleen are

diagnostic of C. marginata (ref. Bar-

nard, 1954). The photograph also

illustrates the "bow-head" shape of the

jaws, the large white tongue, and the

absence of rorqual throat grooves.

There is no previous record of the

Pigmy Right Whale for Victoria,

though Davies and Guiler (1957) list

records of it for Tasmania, South
Australia and Western Australia, as

well as for New Zealand, South Africa

and Chile.

Rorquals (Family Balaenopteridae)

Blue Whale

Balaenoptera musculus

Brazenor (1950) stated that "the

inclusion of this animal in the Vic-

torian fauna rests upon a specimen

washed ashore at Jan Juk, outside Port

Phillip Heads, in 1867. It measured
90 feet in length." This is the speci-

men which was named Physalus grayi

by McCoy (1867), who described it

as a "finner", 90 feet in length and

with the baleen black in colour. The
time of stranding was, in actual fact,

the winter of 1866 or 1865 ("last

winter" in McCoy's original notes of

1866).

Iredale and Troughton (1934)
placed McCoy's "species" in the sy-

nonymy of Balaenoptera physalus (the1



Finback Whale) and so recorded the

species for Victoria.* Subsequent

authors (e.g., Hershkoritz, 1966)

have accepted this synonymy. How-
ever, as Brazenor evidently recognized,

the 90-foot length and the black baleen

are diagnostic of B. musculus, and it

* There is no authentic record of the Finback
Whale for Victoria. However, there are two
unpublished records for South Australia (P. F.
Aitken, pers. comm., 1967).

Fig. 3—Remains of Blue Whale, Portland Bay,
about 1957. (Note the black baleen.)

Photo: B. E. Carthew

is to this species that Physalus grayi

must be equated in synonymy.
In April 1955, a Blue Whale was

stranded at Anglesea, 50 miles south-

west of Melbourne. The photographic
print which is reproduced in Figure 2
is in the files of The Age newspaper,
Melbourne, and a note on it gives the

length of the specimen as 70 feet. The
identification has been made by D. E.

Gaskin (pers. comm., 1967), who
notes that the dark blotched belly is

diagnostic of B. musculus, and he com-
ments further that, judging by the
girth, 55-60 feet would be a more
likely estimate of the length.

In 1957 or thereabouts, a Blue
Whale was stranded at the mouth of
the Fitzroy River, which empties into

Portland Bay. The specimen is identi-

fied by the black baleen, which is

conspicuous in Figure 3. The photo-
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grapher, B. E. Carthew, gives the

length as 60 feet. The major part of

a cranium, presumably of this whale,

is lying partly buried in sand on the

east side of the Fitzroy estuary. The
width of the skull was originally 8 feet

(2.4 m.) and the length something in

excess of 15i feet (4.7 m.).

Minkie, or Piked Whale

Balaenoptera acutorostrata

The photographs reproduced in

Figure 4 were taken by T. Newton of

Portland at Allistree Beach, Portland

Bay, on October 13, 1946. He states

(pers. comm., 1967) that the speci-

men was "6 to 7 feet long", and the

comparative size of the foot-print in

the upper photograph confirms the

small size.* Throat grooves are ob-

vious in the illustration, and a ror-

qual of this size can only be a very

young calf of B. acutorostrata, which

* A report which appeared at the time in the
Portland Observer, accompanied by an indistinct

photograph evidently of the same animal, gave
the length as 15 feet, but it appears that there
was some confusion with the specimen shown
in Figure 1, which was stranded in the same
area about the same time.

is the smallest member of the balaen-

opterid family. The dark back, white

under-parts, slender head, and light-

coloured baleen, are characteristic of

the species.

The Minkie has not been recorded

previously for mainland Australian

waters. However, Davies and Guiler

(1958) recorded that, in early June
1957, at Lewisham in Tasmania, there

was a 7-foot specimen that had been
stranded four to six weeks previously.

They commented on the small size of

the specimen, presumed to be newly
born, and on the value of the record

as an indication of the species' breed-

ing season. It is interesting therefore

to note that a calf of similar size was
stranded near Portland in mid-

October.

Humpback Whale

Megaptera novaeangliae

In issues of the newspaper Port-

land Guardian, dated 2/9/1843 and
28/9/1844, there are lists of numbers
of whales caught in Portland Bay
during the past seasons. The only ones
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Photo: B. E. Carthew

Fig. 5—Sperm Whale and Giant Petrels, Nelson Bay, 1954.

specifically identified are two "bum-
pers" taken on 30/6/1843 and

25/7/1844 respectively. In an issue

of the same newspaper, dated

20/6/1859, there is report of a Hump-
back which was harpooned but es-

caped, in Portland Bay on 20/6/1859.

Brazenor (1950) states that "there

are several records of this whale being

stranded on the Victorian coast".

There appear to be no museum speci-

mens or published data to support this

statement, and Barnard (1954) states

that "they very rarely get stranded".

If the "several records" were based on
local reports, it should be noted that

Bass Strait fishermen apply the name
"Humpback" to the Sperm Whale.

Chittleborough (1965) illustrates

the northern migration routes of dif-

ferent populations of the species along

the east coasts of Tasmania, New
South Wales and Queensland, and
along the west coast of West Australia,

and he records the sighting of one
specimen at the head of the Great

Australian Bight (by J. A. Calaby,

3/8/1952) and of another in St. Vin-

cent's Gulf, South Australia (winter,

1961). Jones (1925) notes that "a

specimen of this whale was stranded

at Corny Point, Yorke Peninsula, and
its skeleton is preserved in the State

Museum" (i.e., of South Australia).

TOOTHED WHALES
(Suborder Odontoceti)

Sperm Whales

(Family Physeteridae)

Sperm Whale
Physeter catadon

Remarkably enough, this species has

not before been recorded for Victoria

in scientific literature. It is the second

species noted by Dunderdale as fre-

quenting Portland Bay early last cen-

tury, and Learmonth (1934) refers to

a "sperm harpooned olT Fitzroy River

in 1837".

A 48-foot specimen was stranded

at Bridgewater Bay, west of Portland,

in 1944. It was photographed by J. R.

Adamson of Portland, and a picture

was published in Wild Life magazine,

Melbourne, in October 1944 (Vol. 6,

p. 315) but without identification.

Adamson (pers. comm., 1967) states

that a tooth of the animal was sent to

the late David G. Stead of Sydney,

who "confirmed that it was a Sperm
Whale". The specimen eventually de-

composed and yielded two lumps of

ambergris weighing 43 and 23 pounds
respectively.

A further Victorian record is pro-

vided by the specimen shown in Figure

5. It was photographed at Nelson Bay,
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a few miles southerly from Portland,

on 19/7/1954, by B. E. Carthew. The
length appears to be somewhat less

than 40 feet.

Large whales, often accompanied

by calves, are commonly seen along

the Victorian coast in late autumn
and winter. Specimens have been ob-

served by local residents off Port

Campbell, at Port Fairy and in Port-

land Bay, during 1966 and 1967, for

example. Port Fairy fishermen, though

referring to them as "Humpbacks",
are quite emphatic that they have

the head shape and lower jaw which

are typical of the Sperm Whale. This

is the identity which one would expect,

for the species is the only one of the

world's great whales that is not now
rare (ref., McVay, 1966).

Pigmy Sperm Whale

Kogia breviceps

Although there have been many
records for other states (e.g.. Hale,

1962), no Pigmy Sperm Whale has

been recorded to date for Victoria.

The specimen shown in Figure 6

was photographed near Cape Bridge-

water, west of Portland, by K. J. Kitt-

son, a local resident, on 11/5/1958.

The length was noted as "10-11 feet".

An earlier stranding of a specimen
of Kogia occurred at Shoreham, cen-

tral Victoria, about May 1954. D.
Wiseman, Merricks North, has pro-

vided the following data about the

specimen (pers. comm., 1967)

:

"The bottom jaw finished quite a

long way back from the nose, which
was round. The jaw had a narrow
angle and a real picket fence of teeth,

evenly spaced. The teeth would have
been about one-sixth inch diameter

and nearly an inch long, perfectly

round and finishing in a blunt point.

Teeth 10-12 on each side. It was
creamy under the jaw and chest, dark

olive-brown elsewhere. Length about

8 feet, the body quite cylindrical."

Handly (1966) distinguishes Kogia
simius from K. breviceps, crediting the

former with an adult length of 2 - 1-2-7

m. (7-9 feet) and 8-11 (rarely 13)

pairs of teeth, compared with an adult



Photo: S. Archer (print by courtesy The Age).

Fig. 7— Strap-tooth Whale, Anderson's Jnlet, 1955.

length of 2 •7-3 -4 m. (9-11 feet) and
12-16 (rarely 10 or 11) pairs of teeth

in the latter. If this classification is

accepted, the length of the Cape
Bridgewater specimen indicates that

it was Kogia breviceps, while the

Shoreham specimen could have be-

longed to either species.

Beaked Whales (Family Ziphiidae)

Scamperdown Whale

Mesoplodon grayi

A National Museum specimen from

Cape Schanck, central Victoria (July

1931) was recorded by Warneke
(1963). This had been mentioned pre-

viously, without data, by Brazenor

(1950), who erroneously depicted the

species as having a large protruding

tusk as in the male Strap-tooth Whale.

Strap-tooth Whale

Mesoplodon layardii

A female specimen, stranded near

Port Fairy in June 1962, has been re-

corded and described by Warneke

(1963).

Figure 7 pictures a whale which

was stranded at Anderson's Inlet, S.E.

Vic, about February 1955. The photo-

grapher states (pers. comm., 1967)

that the length was 15 to 20 feet but

recalls no other details. He states also

that the photograph was published in
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the Melbourne newspaper, The Argus,

but this has not been traced.

The shape of head and fin identify

the specimen as a ziphiid. It was lying

with its back towards the photo-

grapher, and the extruded tusk is that

of a male of Mesoplodon layardii.*

The colour pattern also appears to be
the same as in the Port Fairy specimen
illustrated by Warneke.

Cuvier's Beaked Whale

Ziphius cavirostris

Mallacoota, E. Vic; September
1964 (F.W.D.).

Bottle-nosed Whale

Hyperoodon planifrons

Two photographs were published in

Wild Life in August 1950 (Vol. 12,

p. 373) of an 18-foot specimen stran-

ded at Cape Bridgewater, S.W. Vic.

The editor tentatively identified it

as Mesoplodon grayi, but Warneke
(1963) has suggested that it was a

Bottle-nosed Whale. A third photo-

graph of the same specimen has been
supplied by K. J. Kittson, and this con-

firms that the animal was, in fact, a

male of H. planifrons (Figure 8). The
* McCann (1962) notes that the strap-shaped

male tooth reaches 300 mm. in length and 62
mm. in width 12 x 2^ inches). Judging by its

dimensions compared with the length of the ani-
mal, the extruded tooth in Figure 7 is apparently
7 X 2J inches. As it is foreshortened in the
photograph, the actual length would have been
considerably more than 7 inches.
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head shape and the tooth at the end

of the lower jaw are diagnostic. Both

D. E. Gaskin (pers. comm., 1967)

and C. McCann* (pers. comm., 1967)

have examined and identified this

photograph.

Great Dolphins
(Family Globicephalidae)

Killer Whale

Orcinus orca

In the National Museum of Vic-

toria there is a jawbone of Orcinus

collected near Wilson's Promontory

lighthouse in 1933. Bass Strait fisher-

men are familiar with the Killer,

which is, as stated by Brazenor

(1950), "not uncommon in the coastal

waters of Victoria".

False Killer

Pseudorca crassidens

Rosebud, Port Phillip Bay; 23/6/
1965 (F.W.D.).

Pilot Whale

Globicephala melaena

Schools of Pilot Whales, and single

individuals, are often stranded on
eastern Australian shores.

A large number came ashore at

Mann's Beach, near the western end
of the Ninety Mile Beach, eastern Vic-

toria, in March 1964. Photographs of

the occurrence were published in Wild

Life in June 1946 (Vol. 8, pp. 195-8).

In The Age, 25/ 1 1/ 1957, there was
a report, with photographs, of a mass
stranding at Port Welshpool, E. Vic.

In January 1967, a male specimen
was washed ashore four miles east of

Port Campbell, S.W. Vic. (Figure 9).

A local newspaper {Cobden Times,

* Oceanographic Institute, D.S.I.R., Welling-
ton, New Zealand.

Fig. 8—Bottle-nosed Whale, Cape Bridgewater,
July 1950.

Photo: K. J. Kittson
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11/1/1967) reported that it was 22

feet long.

Dolphins (Family Delphinidae)

Common Dolphin

Delphinus delphis

Schools of these dolphins are com-
monly observed from ships and small

craft in Victorian waters. Specimens in

the National Museum are from Hob-
son's Bay (registered, 1879) and Port

Welshpool (1926).

Bottle-nosed Dolphin

Tursiops truncatus

This species is frequently seen in

Victorian waters. It is evidently the

"grampus" of some Bass Strait fisher-

men, who describe it as twice the size

of the Common Dolphin but with the

same head shape. National Museum
specimens are from Wilson's Promon-
tory (1927) and Port Fairy (May
1967).
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Fig. 9

Pilot Whale,
Port Campbell,
1967.

Photo :

P. Bartels
(print by
courtesy,
F. Millar),
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Evolution of Shoreline Barriers

By Edmund D. Gill*

A young Greek named Anaximan-
der stood up in the market place in

Athens in the 5th century B.C. and

stated "Change is the nature of things,

all is flux, nothing stays the same, all

things are in alteration, change is the

nature of things". This view of the

world was lost in the Middle Ages,

when people thought of all things as

static. The "everlasting hills" were

thought always to have been there.

The level of the sea was thought to

have been ever constant. Human his-

tory was thought of as a pond, rather

than as a river. In our own century

we have come to expect change, we
have come to look for progress, we
agree with Anaximander that change

is the nature of things. The process of

change-over from a static view of

things to a dynamic view of things

has gradually extended into all areas

of thinking, including the origin of the

rocks and the history of the sea.

We now know that sea level is con-

stantly fluctuating. It is dynamic and

not static. It is always changing, but

the disturbance of its level by tides

and by meteorological conditions

makes it hard for us to observe these

changes. However, the evidence of

shoreline morphology, the evidence

from the analysis time tables, and the

understanding of the variation in sea

level as a function of change in the

ice regime of the earth has brought

us to see that sea level is dynamic.

Now if sea level is oscillating, shore-

line structures cannot be static, but

must also be a function of dynamic

processes. Shoreline sand dunes (or

* National Museum of Victoria.

"barriers" as they are now generally

called) are constantly changing, new
ones being built and old ones modi-
fied or even destroyed. Morphological-

ly, the only stable barriers are the

fossil stranded dunes that have been

lithified into rock, or anchored by
vegetation. Although shoreline bar-

riers (like other shoreline features)

are liable to change, there is evidence

that some barriers are old. Some in

Victoria have existed for 5,000 years

or more as is shown by radiocarbon

dating. Also unconsolidated Stillwater

marine shell beds of this age, although

readily eroded, have survived on the

open coast for this period of time

(e.g. at Seaspray in Gippsland), and

so must have been protected by bar-

riers that have existed for at least that

long. This does not mean that the

barrier has necessarily always been

the same, nor does it infer that the bar-

rier has always been in exactly the

same place. It is suggested that the

barriers that have protected these beds

have themselves been mobile, accom-

modating themselves to changing me-

teorological conditions and changing

levels of the sea. What is the rap-

prochement between evidence for

longevity of barriers and evidence for

their instability? It is suggested that

they are constantly evolving, being

destroyed in part and rebuilt—^hence

the lack of consolidation, and lack of

secondary carbonates. It is suggested

that they migrate to and fro with

changes of sea level and hence bar-

riers are found sometimes overlying

shell beds, sometimes overlying soils,

sometimes overlying former shore
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platforms, and so on. This concept

matches the mobility of sea level with

a comparable mobility of shoreline

structures. It provides a dynamic and

evolutionary view of both sea level

and shore lines.

Let us take an example. The Ninety

Mile Beach in Gippsland, eastern Vic-

toria, is an open-coast high-energy

sandy beach. The tidal range varies

from about six to ten feet; storms beat

on the coast so that there is often high

wind-energy as well as high wave-

energy. All along this coast there is

a barrier behind the beach, and there

is an ample sand supply to maintain

this barrier. Let us consider a cross

section of the coast where it is simple

in structure. At Seaspray, about a mile

inland, there is an ancient coast which
is approximately parallel to the present

one. From the fossil cliff, swampy flats

extend towards the sea, then comes
the sand barrier, then a sandy beach,

and the ocean. A large drain has been
dug for two miles on the inland side

of the barrier, from the village of Sea-

spray eastwards to Lake Reeve—a lake

inside the barrier. The drain provides

an excellent cross section and shows
that below the swampy beds there are

still-water marine shell beds which are

stratified. Such beds must have been

laid down below low water level. The
top of these beds is now approximately

six feet above low water level on the

coast, so the sea must have been at

least six feet higher relative to the sea

than it is at present. Where tested, the

shell beds pass underneath the sand

barrier. Pieces of cemented shell bed

are found on the ocean beach, and

some distance off shore the fishermen

report a reef, the nature of which has

yet to be determined. It could be the

site of an ancient barrier in that the

beds are of Stillwater marine facies.

They must have been laid down be-

hind an ocean barrier, because the

geographic context in an open ocean
sandy beach. There must have been
protection for the waters in which
those shell beds were laid down. In
that the shell beds pass underneath the

barrier, it can be concluded that the

position of the barrier has changed
since the shell beds were deposited.

It was noted after a storm that cliffs

up to twelve feet high occurred on the

ocean side of the barrier. Where the

sea had cut away the barrier, the sand
was uncompacted. It can therefore be
inferred that as a result of sea attack,

the barrier is cut and then filled again

according to the prevailing conditions.

In other places there are juvenile soils

in the barrier indicating that parts of

it are relatively old. With this and
other evidence it is possible to con-
struct a concept of the barrier chang-
ing position with altering sea level and
altering meteorological conditions

—

a dynamic and not a static concept of

the barrier. With rising sea level the

barrier would gradually migrate in-

land, and conversely with falling sea

level it would migrate seawards. How-
ever, its continuity since mid-Holocene
times (the date provided by radio-

carbon assay for the shell beds) is

assured, because otherwise these beds
that can so readily be eroded would
have been destroyed. As the site is an
open high-energy coast, these beds
would certainly have been rapidly re-

moved if at any time the barrier had
ceased to exist. There has therefore
been a continuity of barrier, but with
change of position and nature accord-
ing to the prevailing conditions. De-
tailed boring, dating of the top and
bottom of each shell bed, and dating
of the various elements in the struc-

ture of the barrier could elucidate this

story in some detail. For the present,

attention is drawn to the dynamic na-
ture of sand barriers.

Mobility of sea level is matched by
mobility in shoreline structures.

September, 1967 283



Excursion to Batesford Sanctuary

T. H. Sault

On 18th June last, a party of nearly

40 F.N.C.V. members visited Bates-

ford Sanctuary*, where they joined

an excursion of the Geelong F.N.C.

led by their President, Mr. Jack

Wheeler. The 40 cars which conveyed

the Geelong party to Batesford indi-

cate the growing strength of that

club. Mr. Wheeler met the F.N.C.V.

at the entrance, and escorted them to

the homestead—"Lilydale House"

—

where Mr. and Mrs. Belcher awaited

with morning tea for both parties.

This splendid property which has been

in the Belcher family for over 80 years

was gazetted as a Sanctuary for

Native Game in 1938. The 208 acres

consist mainly of open parklands,

but has in the eastern sector a very

dense cover of Kunzea peduncularis

(Burgan). After morning tea, the

party moved off under the capable

leadership of Mr. Wheeler. Proceed-

ing down the slope to the Moorabool
River, the party stopped at a place

where the Rainbow birds had nested

earlier in the year; while overhead

about a dozen Whistling Eagles circ-

led together. Mr. Wheeler said this

was not uncommon during the off-

mating season. A little later a Brown
Hawk glided swiftly above the tree-

tops, and was soon out of view. The
Eucalypts in the Sanctuary are either

Red, Yellow or Manna Gums. In

these, several Eastern Shrike-tits were

seen. Their characteristic way of tear-

ing the loose bark with their strong

beaks in search of food, uncovered

their presence.

Down at the river, an excellent

example of Correa glabra was seen

in bloom. Along the banks Acacia

melanoxylon (Blackwood) was com-
mon, while a little higher up were the

Lightwoods, A. implexa.

A halt was called, and the leader

pointed out where the Jungle Weed
{Chrysanthemoids monolifera) seem-
ed to have taken control. He advised

members to pull out the young plants

as they saw them. Behind us, the dark

deep pools of the river were the

haunts of the Platypus and the Eastern

Water Rat.

The party returned along the edge

of the thicket of Kunzea, which gave

cover to the many small birds of the

area, as well as the Bronzewing
Pigeons.

After lunch, the party moved along

the higher ground, and soon had an

exciting find—a Vegetable Caterpillar

(Cordyceps) ; a fungus parasitic on
the larvae of certain moths. In the

same area other fungi were seen, in-

cluding the dainty little Earth Stars.

The dull day was not favourable for

observing many birds, but a pair of

Jacky Winters and a pair of Scarlet

Robins were seen. A Diamond Fire-

tail was also seen by two members.
On the return to base, the many

and varied specimens collected were

exhibited. The one causing most in-

terest, particularly among the young
folk, being a young Whip Snake
which was released later.

The party then assembled at the

homestead where a wonderful after-

noon tea was provided by the Belchers.

Mr. Wheeler, on behalf of the

Geelong Club and members of the

F.N.C.V. thanked Mr. and Mrs, Bel-

cher for their wonderful hospitality.

Mr. Wheeler was then thanked for

his part as leader of the excursion.

* The Geelong F.N.C. has published a pamphlet on the Batesford Sanctuary, giving a complete
list of the Fauna and Flora of the area. These are available on application to the Geelong F.N.C.
Price 5 cents (plus postage).
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Readers^ Nature Notes and Queries

These columns are available for all members, young and old, to bring

before others their own observations in nature. Correspondence may be sent

to the Editor, 54 St. James Road, Heidelberg.

The Editor's file of Nature Notes is still very thin; please endeavour to refill

it as soon as possible. Everyone, including the Junior Members is encouraged to

contribute.

Thornbill Nesting Oddities

Mr. A. H. Chisholm, a former hon.

editor of the Vict. Nat., writes from

Sydney:

In the nesting season that is "just

around the corner", many observers will

come upon the double-chambered nests

of the Yellow-tailed Thornbill (Tomtit),

and, no doubt, there will be renewed
speculation concerning the purpose of

the cup-shaped structure built above the

side-entranced one that carries the eggs.

One old theory is that the "top storey"

is the male bird's nightly restingplace.

Another ascribes the purpose to decep-

tion of parasitic cuckoos and/ or other

possible intruders. More recently, it has
been postulated that the open chamber is

merely the outcome of the male bird's

building urge.

Evidence to support any of these

theories, or even of a new theory, would
be welcome.

Certainly the urge to construct the

subsidiary chamber is strong. For
example, some years ago I found near
Wattle Park (Melbourne), a nest so placed
as to allow no room for the "attic"

chamber, but, not to be thwarted, the

builder had placed a small cup-shaped
structure about 10 in. away. (See Vict.

Nat., May 1949, p. 17.)

Two other oddities come to mind:
In one case, a thornbill nest containing

one egg was associated with a magpie nest

carrying four eggs, but it was not, as is

sometimes observed, actually attached
to the larger nest, but was sited about
a foot away—a fact that seems to shake
the theory that certain small birds which
attach their nests to the stick-built struc-

tures of larger birds do so merely as a
matter of convenience. Moreover, the
man who climbed the 15 ft. or so to the
two nests surprised me by reporting that

the thornbill product lacked the upper

chamber.
My additional freakish nest of a thorn-

bill, found near Maryborough, also

caused surprise, because it was simply

an open chamber, like that of a small

honeyeater, and the four well-developed

eggs could easily be seen.

That curiosity provided in fact some-

thing of a coincidence, for a few months
earlier I had found, in the same district,

a Mistletoe-bird's nest which was attached

in two places to a slender branch. But,

instead of having the usual side-entranced

chamber, it was so thoroughly open as

to allow an easy view of its two eggs.

It is difficult to suggest a reason for

such odd occurrences. More broadly, it

is difficult to conjecture why, among all

our small birds that build domed nests,

the Yellow-tailed Thornbill should be

the only one to adopt an "attic".

Whether or not the habit has practical

value, it should be remarked that the

little Yellow-tail is, probably, the most
abundant and widely-spread member of

its group in the whole of Australia.

Encounters with Spiders

These interesting notes and observa-

tions come from Mrs. Ellen Lyndon,

of Leongatha.
This happening took place at Swan

Hill, by the Murray, in April of this

year, and it seems worth recording.

We had pulled in by the riverside for

an afternoon cup of tea in the shade, for

the day had been pleasantly warm. The
broad river lay calm and peaceful, pat-

terned with the light and shade of the

tree shadows. I went for a stroll along
the bank to see what small adventure in

the realm of nature might be there for

the seeing. Honeyeaters were moving
in the treetops and when watching for

these another movement caught my eye.
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From about fifteen feet up, above a
clump of mistletoe in a red gum, a spider
fell rapidly down on a thread of web and
hung swaying gently in the sunlight. It

appeared to be a Huntsman about half
the size of an average adult and its

whole attitude bespoke disturbance, even
panic, although I could then see no
cause for it. Suddenly it paid out more
line and the air currents wafted it

some twenty feet distant from its tree, on
to a pathway. It landed running and set

off at a great rate.

At this point a wasp alighted, a long-
legged creature with shining blue body,
and it began to prance along about a
foot to the right of the running spider.
The wasp made several feints at the
spider before it attacked. A fierce struggle
of flailing legs and wings ensued, be-
fore the spider collapsed into a limp
bundle and the wasp prepared to lift

the heavy body. After some effort it

managed to rise above the grass and
made a bee-line for the spider's tree,

effecting a landing some four feet up the
trunk. Straddling its victim it began the
upward journey, hampered by the rough
bark so that it was forced to tack back
and forth, sometimes proceeding back-
wards, tugging valiantly. Suddenly it

lost its grip and the spider fell and was
lost in the tangle of rough weeds at the
foot of the tree. No greyhound ever
hunted a rabbit more assiduously than
that wasp hunted for the crippled spider,
nor did I offer any help, feeling slightly
shocked by the whole savage drama. The
little spider must have known it was
doomed from the second that the wasp
started it from its shelter under the bark
of the tree. When I left it was still
buzzmg about in the grass thickets.

* * * *

When we are on the road and a meal-
time comes around we begin to look for

an interesting spot where we can browse
while the kettle boils. Leaving Benalla
in April the countryside was pretty

dry. We were heading in the general

direction of Mansfield and finally had to

make do with a parched creek-bed that

ran under the road. There were a few
butterflies, ifemales of the Commion
IBrown, flitting through the dry grass,

land birds appeared to be scarce. Com-
pensation was there in good measure,
however, as a search of the small thickets

•and trees in the gully showed a big popu-
lation of spiders, most of them robust
specimens of Nephila, the Golden Orb
Weaver, whose permanent webs made
•our progress in between the bushes a
most difficult matter. The webs were
often edge to edge and sometimes a
web had finished short to avoid en-

.croachment on another's spread. In some

.cases the small males were present in

the webs. This was an open spot, the

roadsides were well timbered but the ad-
joining paddocks were cleared. One
specimen only of the Golden Orb
Weaver, Araneus, was found, a large

female well camouflaged on the under
side of a limb. This species destroys her
web each morning and spins again at

dusk or later.

At Sawpit Creek camping park, near
the headquarters of Kosciusko State Park,
in N.S.W. in January of 1967, another
spider came to our notice. It was a

narrow black one, with legs extended to

somewhere about an inch and a half. It

wandered into the outbuildings during
the night and when assisted outside

with the broom it reared back in typical

Atrax fashion, front legs waving and
fangs pointing downward. On making
enquiries of the ranger we found that

this was indeed a member of the Atrax
family but not the Sydney Funnel-web.
These night prowlers are the small males,
the female of the species remaining in her
burrow. No one seemed particularly

worried about them but I feel that here is

a spider that should be treated with the

utmost respect. They seemed to be fairly

plentiful in the area.
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Field Naturalists Club of Victoria

General Meeting—14 August 1967

With about 200 members present, the
President, Mr. W. L. WilHams opened
proceedings.

The mmutes of the July general meet-
ing, having been read at the previous

Council Meeting, were accepted on a

motion from Messrs. WooUard and Allen.

The following announcements were
made—

(i) From the General Committee for

the Natural History Medallion, in-

dicating that 25 nominations had
been presented to the Award Com-
mittee.

(ii) Roy P. Cooper spoke of the cur-

rent critical position of Victoria's

only indigenous honeyeater, Mela-
phega cassidix.

He informed the meeting that

3000 reprints of his paper, "Is the

Helmeted Honeyeater Doomed",
which appears in the current issue of

The Australian Bird Watcher, had
been made available. 1000 of these

had been supplied to the F.N.C.V.
for distribution to selected people
and organizations.

(iii) Mr. Mclnnes explained details of

the arrangements for the prepara-

tion and supervision of the forth-

coming Wildflower and Nature Show
to be held at the Melbourne Town
Hall.

(iv) The President informed the meet-
ing that due to the financial position

of the Club having been constantly
under review by Council over the

past months, it had been decided
to hold a discussion at the Septem-
ber general meeting on the merits or
otherwise, of an increase in subscrip-

tions for 1968.
The speaker of the evening, Mr. Roger

Riordan with his subject "Victorian
Mountains", was introduced by the Presi-

dent.

The lecture was begun with some
illustrations in colour of some general
mountain scenerv, covering that of the
Grampians; Wilson's Promontory at

Sealers' Cove, where the mountains
meet the sea; Donna Buang, looking over
Warburton; the Lake Mountain area:
Suggan Buggan; Mt. Ellery, north of
Orbost; the Strathbogie Ranges; and Mt.
Hotham.

Mention was made of the Sardine
Creek Post Office, near Talbotville in

the Dargo area, where the Post Mistress,

in order to keep the post office open, sent

letters throughout Victoria so that suf-

ficient replies were received to warrant
the continuance of the office.

Among Mr. Riordan's favourite spots

were the Dandenong Ranges, Mt. Buffalo,

and the Cathedral Range near Taggerty—

'

with the "Sugarloaf" being emphasized
due to its potential as a rock-climbing
area.

Some fine photographs of orchids
from mountain areas were shown, and
included a species of Calochilus; a Leek
Orchid (compared in size with a pin's

head); Caladenia sp.; Rabbit ears; and
Nodding, Tall, and Bearded Greenhoods.

Various mountain streams such as the
Snowy River, a stream in the Grampians,
and the McKenzie River in Gippsland
were illustrated, along with some of the
associated vegetation of mountain
streams, in the form of tree ferns at

Cumberland and Tarra Valley. Some at-

tractive fungi of the mountains were also
included here.

From Echo Flat, north of Lake Moun-
tain, and the nearest snowfield to Mel-
bourne, some excellent slides of the
wildflowers were shown. Among them
were Richea, Daisies, Billy-buttons, Trig-
ger Plants, Callistemon, and Gentians.

Also from the same area, some of
the fauna was seen in the form of frogs,
skinks, and a goanna. Some of the in-

sects seen included a species of long-
nosed Locust, Bull-ants, and a moth
whose larvae attach their cocoons to
the roots of mistletoe.

Mr. Riordan concluded his lecture by
indicating some of the potential dangers
to our mountain scenery. He first men-
tioned fires, but emphasized that in
heath-lands, they may not be quite so
permanently damaging as in mountain
forests.

He also stressed the point that more
ecological work should be carried out
before "controlled burning" becomes a
permanent feature of Forestry Depart-
ment organization.

Logging operations have a damaging
effect on landscape, as is evident in the
Licola area; although there may be
partial regeneration in time.

September, 1 967 287



However, the speaker labelled the

greatest danger as "Creeping Suburbia"
with all its ancillary effects on landscape.

He concluded by citing the case where a
mother, who wished to grant a third of

her 3 acre bushland property to each of

her three children, would have to con-
struct roads and clear the trees.

The President conveyed his thanks,

on behalf of all present, for a most in-

teresting and sobering lecture.

New Members as listed in the August
issue of the Victorian Naturalist, were
elected.

Correspondence was received from Mr.
Robin Elks of Queensland, who indica-

ted that his "Field list of Birds in the

S.E. corner of Queensland", was now
available. Details may be obtained
from F.N.C.V. Secretary, Mr. D. Lee.

Mr. Eggleton, of the Ouyen F.N.C.,
wrote of the unfortunate temporary re-

cession of the club owing to the departure
from the district, of a number of previous
members.

Mr. P. Sims, of the "Save the Lake
Pedder National Park" Committee, sent
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a letter of thanks for the help given by
the F.N.C.V.

It was moved, seconded and carried
in response to a letter from the Photo-
flora Committee, that the club donate the
trophy for the 1968 Competition.

Finally, correspondence from Mr. F.
Barton of the Snowy River Mail in

Gippsland, asked for the support of the
F.N.C.V. in his request to the Govern-
ment for a larger area than the 1000
acres already applied for, to be created
a National Park near Cape Condron.
The only exhibit for the evening was

a fungi from M. North. This was
identified as Lacterius deliciosis.

Botany Group Report—10th August

Mr. B. Fuhrer took the chair and
eleven members were present. Mr. R.
Filson showed some colour-slides taken
north of Alice Springs.

Some beautiful scenes were shown,
including such places as Mt. Stewart, The
Gap and the Gedda Gorge. Wildflower
slides of the genera Hibiscus, Cassia,

Helipterum, Ptilotis and Calandria were
also screened.

Mr. J. Baines's topic was "Botany
and the Australian History Medallion".

He gave the names of twenty-five well-

known naturalists and their nomination
for the "Natural History Medallion".
Mr. Baines then explained their various

interests in natural history. Afterwards
he spoke about the recipients of the

medallion of past years and their out-

standing work in natural history.

Mr. Baines mentioned each one of

them and their particular interests. For
example, Mrs. E. Colman, whose field

of nature study was so comprehensive,
and her contribution of hundreds of

articles to the F.N.C.V. magazine, in-

cluding her discovery of the pollination

by an Ichneminid Wasp, Lissopimpila, to

the Tongue Orchid, Cryptostylis lepto-

chila. Mr. Baines also mentioned the

poor write-up some of our Medallists of

only recent years received.

Mr, Fuhrer thanked Mr. Baines for

his interesting and unusual talk. After

that, Mr. K. Kleinecke showed colour-

slides of wildflowers of the European
Alps.

A visitor, Mr. P. Uhlkerr, showed

some orchid slides, these revealed slight

differences in Maroonhood, Pterostylis

pedunculata, of the same species photo-

graphed around Sydney and Melbourne.

Mr. Fuhrer showed some interesting

colour-slides of fungi and lichen found in
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the Blackwood Ranges. Altogether it

was a most enjoyable evening.

An excursion to Batesford (near Gee-
long) was arranged. The meeting-place

wili be Batman Avenue, at 9.30 a.m., on
Sunday, 10th September, 1967 (private

transport). This excursion should be
very interesting.

Marine Biology and Entomology
Group Report—August, 1967

Nineteen members attended this meet-
ing, which was chaired by Mr. R.

Condron.

Mrs. Strong spoke of some marine
specimens collected from Ricketts Point
by herself, Mr. G. Setford and Mr.
Strong, for the forthcoming Nature Show.
She said that owing to lack of suitable

tides on appropriate days not nearly
as much material has been obtained as

was hoped for so far.

It was decided to have an excursion
to Ricketts Point on Saturday morning,
26th August. In the afternoon Mr. Con-
dron led an excursion to Doncaster to

obtain pond life, also for the Nature
Show. Members met at the Mont Albert
tram terminus.

Mr. Condron introduced the guest

speaker for the evening, Mr. H. B.

Wilson, Senior Entomologist, Burnley
Horticultural Gardens, his subject being

"Introduced Insects". This proved to be

a most interesting and informative talk,

Mr. Wilson posed such questions as

"When does an introduced insect become
an Australian insect?" He also gave us

a comprehensive list, which proved to

be quite formidable, of introduced
insects. Methods of control, biological

and otherwise, were elaborated on. Mr.
Wilson was listened to with close atten-

tion; many questions were asked and a
vote of thanks was moved by Mr.
Strong.

Exhibits

Mrs. Strong showed the egg mass of
a skate and also gave a short talk on
the preservation of seaweeds.

Mr. Setford showed some insects

which he had obtained from a gum
tree. Mr. Wilson said that these were
frog-hoppers: members of the Jassidae
family. He also showed two pupae and an
egg of the Wanderer Butterfly Danaida
plexippus. Mr. Strong displayed the egg
under low microscopic power.

Mrs. Mclnnes exhibited a species of
larva, unidentified, which she had
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taken from a tea-tree; it had spun a web
around itself.

Mr. Condron showed a beautifully

arranged collection of Australian butter-

flies and moths which will be displayed
at the forthcoming Nature Show.

Geology Report—^2n<i August

Twenty-six members attended. Mr.
Davidson occupied the chair in the ab-

sence of Mr. Dodds.
The subject for the evening was a talk

given by Mr. R. Jackson of Yallourn

on the brown coal deposits of the La-

trobe Valley. The speaker opened his

talk by saying that the brown coal

measures of the Latrobe Valley constitute

the largest deposits in the world. These
are of Oligocene age, older than the

Bacchus Marsh deposits and younger
than the Otway deposits. The coal beds
were laid down in a sub-tropic cHmate,

the vegetation during that time being

mostly of the Coniferous type. The prin-

cipal one was Huon Pine, which to-

gether with Celery Top Pine now exists

only in southern Tasmania. The beds,

which lie on the flanks of Anticlinal and
Monoclinal folds vary in depth: 200
feet at Yallourn to over 700 feet in other
parts of the valley.

The amount of overburden varies also,

and the removal of this is important
from a commercial aspect. The Yallourn
coal beds have overburden averaging 45
feet which is removed to areas already
worked out. The Yallourn excavation has
a perimeter of 8 miles, around which

a road extends, its length being 9-5

miles. An average of 35,639 tons of

coal per day is won of which 23,000 tons

is used at the power station and 6,000
tons at the briquette factory. The largest

dredge used in the extraction is a German
chain bucket dredge weighing 2,200
tons, which removes 3,000 tons per hour
and requires only two men to operate.

The coal is conveyed by a 49-mile
electric rail system and to minimize the

risk of fire a water system using 3,600
gallons per hour is maintained. The
speaker gave many more facts and his

unlimited knowledge of the area became
evident to an appreciative audience.

Mr. Davidson moved a vote of thanks
to Mr. Jackson for his excellent talk.

Exhibits

Miss Keedy—Slate Containing Chias-
tolite.

Mrs. Salau—Phosphate Rock, Ocean
Island. Manganese Ore, Groote Island.

Pyrrotite.

Mr. Davidson—Amethyst, Onslow,
W.A. Thulite, Roebourne, W.A. Chryso-
prase, W.A. Mookaite, Mooka, W.A.
Prehnite, N.T. Jasperite, W.A. Dendritic
Opalite, W.A. Mottled Magnesite, W.A.

Mr. Francis—Sphalerite, N.S.W. Wolf-
ramite, N.S.W. Chalcopyrite, Cassiterite,

Tas. Galena, N.S.W. Gypsum, Blue As-
bestos, N.S.W. Psilomelane, Groote Is-

land.

Mr. Jackson—A specimen of Huon
Pine from the coal beds polished, and
presented to the Club.

F.N.C.V. Publications Available for Purchase

FERNS OF VICTORIA AND TASMANIA, by N. A. Wakefield. The 116 species

known and described and illustrated by line drawings, and there are 30
photographs. Price 75c.

VICTORIAN TOADSTOOLS AND MUSHROOMS, by J. H. Willis. This describes

120 toadstool species and many other fungi. There are four coloured plates

and 31 other illustrations. New edition. Price 90c.

THE VEGETATION OF WYPERFELD NATIONAL PARK AND A CHECK LIST
OF ITS VASCULAR FLORA, by J. Ros Garnet. Coloured frontispiece, 23 half-

tones, one hundred line drawings of plants and a map. Price $1.50.

Address orders and inquiries to Sales Officer, F.N.C.V., National Herbarium,

South Yarra, 3141, Victoria. Payments should include postage (4c on single copy).
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F.N.C.V» DIARY OF COMING EVENTS

GENERAL MEETING

Monday, 11 September—^At National Herbarium, The Domain, South Yarra;
commencing at 8 p.m.

1. Minutes, Reports, Announcements.
2. Correspondence.
3. Subject for the evening: "The Museum and the Community"—Mr. McNally.
4. General Business.

5. Nature Notes and Exhibits.

Monday, 9 October—^"Something of the Fisheries and Wildlife Department's Philo-

sophy on Conservation"—^Mr. A. Dunbavin Butcher.

GROUP MEETINGS

(8 p.m. at National Herbarium unless otherwise stated)

Thursday, 14 September—^Botany Group.

Wednesday, 20 September—^Microscopical Group: C.S.I.R.O. Forests Products
Laboratory at 7.30 p.m.

Friday, 30 September—^Junior meeting at 8 p.m. at Hawthorn Town Hall.

Monday, 2 October—Entomology and Marine Biology Group Meeting at 8 p.m. in

Mr. Strong's rooms in Parliament House. Enter through private entrance at

south end of building.

Wednesday, 4 October—Geology Group.

Friday, 6 October—Junior meeting at 8 p.m. in Rechabite Hall, 251 High Street

(north of Bell Street).

FJV.C.V. EXCURSIONS

Sunday, 10 September—Botany Group Excursion.

Sunday, 17 September—^Yellingbo. The subject of this excursion will be the

Helmeted Honeyeater and Mr, E. Hanks will be leader. The coach will leave
Batman Avenue at 9.30 a.m. Fare $1.50. Bookings with the Excursion Sec-
retary. Bring one meal and a snack.

26 December to 1 January—^Portland. The coach will leave Melbourne on Boxing
Day and remain with the party for day trips to be made in conjunction with the
Portland F.N.C. Accommodation has been booked at a Portland motel for
D.B. and B. and the cost, including coach, will be $52 per person. Bookings
should be made with the Excursion Secretary, accompanied by $10 deposit
(cheques to be made out to Excursion Trust).
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F.N.C.V. DIARY OF COMING EVENTS
GENERAL MEETING

Monday, 9 October—At National Herbarium, The Domain, South Yarra, com-
mencing at 8 p.m.

1. Minutes, Reports, Announcements.

2. Correspondence.

3. Subject for the evening: "Something of the Fisheries and Wildlife Depart-
ment's Philosophy on Conservation"—Mr. A. Dunbavin Butcher.

4. Election of New^ Members.
(a) Ordinary:

Mr. R. H. Anderson, Lot 66, West End Road, Warrandyte. (Interests—Native
plants and birds.)

Mr. R. Bolwell, Villa 5, 85 Grange Road, Toorak. (Interest—Animal Conserva-
tion.)

Mrs. Olive May Dunn, 51 Grange Road, Alphington, 3078.
Dr. Lois R. Fenna, 2 Rill Street, Heidelberg, 3084.
Mrs. J. W. Stevens, 297 Albert Street, Brunswick. (Interests—Marine Biology

and Botany.)

(b) Junior:
Miss Pamela Conder, 66 Rowell Avenue, Camberwell. (Interests—Mammals and

Birds.)
Miss Helen Dunn. (Interest—Botany.)

5. General Business.

6. Nature Notes and Exhibits.

GROUP MEETINGS
(8 p.m. at the National Herbarium, unless otherwise stated)

Thursday, 12 October—^Botany Group. Dr. D. Ashton will speak on "The Flora of
Wilson's Promontory".

Wednesday, 18 October—Microscopical Group.

Friday, 27 October—^Junior Meeting at 8 p.m. at Hawthorn Town Hall.

Wednesday, 1 November—^Geology Group.

Thursday, 2 November—Mammal Survey Group at Fisheries and Wildlife Depart-
ment.

Friday, 3 November—^Junior Meeting at 8 p.m. in Rechabite Hall, 251 High Street,

Preston (north of Bell Street).

Monday, 6 November—Marine Biology and Entomology Group. This group meets
at Mr. Strong's rooms in Parliament House at 8 p.m. Enter through private

entrance at south end of building.

Thursday, 9 November—Botany Group.

F.N.C.V. EXCURSIONS
Sunday, 8 October—Botany Group excursion. Meet 9.30 a.m. at Batman Avenue.

(Private transport.)

Sunday, 15 October—^Anglesea. The coach will leave Batman Avenue at 9.30 a.m.

sharp. Fare $1.80. Bookings with the excursion secretary. Bring two meals.

Tuesday, 7 November (Cup Day)—President's picnic to Macedon district. Leader:
Mr. W. L. Williams. Fare $1.60. Bring two meals. The coach will leave Batman
Avenue at 9 a.m.

26 December to 1 January—Portland. The coach will leave Melbourne on Boxing
Day and will remain with the party for day trips to be taken in conjunction with
the Portland F.N.C. Accommodation for the coach party has been booked for

D.B. and B. at a Portland motel and the cost, including coach, will be $52 per
person. Bookings should be made with the excursion secretary, accompanied by
$10 deposit (cheques to be made out to Excursion Trust).
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Visit to Seal Rocks

By Eric Allan

The Department of Fisheries and

Wildhfe are conducting a research

project into the habits and hfe cycle

of the fur seals at Seal Rocks, about

one mile offshore from the Nobbies

on the south-west corner of Phillip

Island; and on 27th May 1967, Garn-
sey Hooke and I, at the kind invita-

tion of the director of the department,

were able to accompany him on a

visit to the rocks.

Owing to the difficulty and unrelia-

bility of landing by boat, we travelled

across the short stretch of water by
helicopter which gently landed on a

rocky beach about centre of the rocks.

As we walked from the helicopter we
noticed a slighdy pungent odour which
was not at all unpleasant or over-

powering. Walking around to the south

side of the "heights" we ascended

about 20 ft. to the flat plateau on
which a hut has been erected. The
plateau is covered in places with "pig-

face", this apparently being the only

plant able to grow in this bleak ex-

posed position.

It was high tide and in the seas

around, swimming, leaping, playing

and resting, were hundreds of seals.

Their combined voices sounded very

much like the noise of a large farm-

yard, for we could hear "moos",
"baas", "quacks" and "barks"; with

occasionally a noise like the farmer

shouting at someone. With the waves
crashing on the rocks, the wind whist-

ling about us, and the seals in the seas

around, it was most exhilarating.

The hut, erected by the staff of the

Department is a comfortable place,

with all essentials. These are very

necessary, as the research being under-

taken will last for at least five years.

Considerable difficulties were experi-

enced in erecting and equipping the

hut, the major one being that only

rarely can a boat go safely into the

beach. With the advice and help of

A.N.A.R.E., techniques and equip-

ment used in the Antarctic were adop-

ted, and two large inflated rubber

rafts conveyed most of the required

material to the rocks. While gulls



are nesting on the island, a helicopter

cannot be used owing to the danger

of the birds being hit by the rotor

blades; but at other times a helicopter

has conveyed many heavy or awkward
items such as a refrigerator, gas stove,

and table.

After lunch, the party walked

around the beaches, at one place dis-

turbing some pup seals, lying-up in a

cave. They quickly "galumped" over

the rocks to the sea, but not too fast

for one to be caught, so that we could

examine the metal tag fastened to the

left upper flipper. During the breeding

season the pups are measured, weighed,

and given a registration number on
a tag which is fastened to the flipper.

Adult seals are branded.

We sheltered from a shower of rain

and the cold wind in an observation

box, two of which have been recently

erected on the cliff edges overlooking

the beaches used as rookeries during

the breeding season, and from which
it will be possible for a continual watch
to be kept without disturbing the seals.

We retired that night with a lovely

vista from our window of a small

black rocky island on which reposed

many recumbent figures, outlined in

a moonlit scurry of breaking waves.

and with the thought that we were
probably the only persons in Australia

being lulled to sleep by the sounds of

seals barking, moaning, and bleating.

The next morning, the tide being

exceptionally low, we were able to

get well out on to the surrounding

rocky reefs. The seals were most in-

terested in us, some appearing to

stand up in the water on "tip-toe" in

order to see us better. Whilst in the

water the seals are most graceful

creatures, gliding through the water

at great speed and appearing to be
always at play. They were constantly

on the move—leaping completely out

of the sea; plunging up and down, or

throwing a piece of seaweed into the

air and darting after it almost to catch

it as it fell.

Occasionally, some would lie peace-

fully at rest in the moving sea, gently

scratching their sides with a flipper,

or follow us in the surrounding sea,

as we walked over the rocks. Garnsey
and I spent a delightful ten minutes
watching about eight seal pups at play,

in and at the entrance of a cave at the

end of a waterworn channel. Wrestling,

snarling and romping around to the

accompaniment of duck-like noises,

they were completely oblivious of our
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presence only about four feet above.

In view of the complaints by fisher-

men that the seals spoil the fishing, it

was rather surprising to see a local

fisherman bring his boat, with a fishing

party of about twelve persons, to with-

in a quarter of a mile of Seal Rocks,

and to see them actually hauling up
fish within a short time.

We were informed by Fred Baum
and Kevin Chipperfield, the research

officers on the Rocks, that Silver Gulls,

Crested Terns, Sooty Oyster Catchers,

and Welcome Swallows have nested

there; and other birds either having

been observed, or flying close enough
to be identified, have been the White-

capped Albatross, Giant Petrel, Short-

tailed Shearwater, Gannets, Fairy

Tern, Southern Skua, Dusky Wood
Swallow, Starling, Goldfinch, Satin

Flycatcher, Barn Owl, White-faced

Heron, White-breasted Cormorant,
Spur-winged Plover, Royal Spoonbill,

Turnstone, Grey Thrush and Black-

bird.

Phillip Island, with its attractions of

Fairy Penguins, Short-tailed Shear-

waters, koalas, and seals, is uniquely

blessed with Australian fauna, and ot

course has a tremendous tourist poten-

tial. It is to be hoped that, even if for

no other reason, the Victorian Gov-
ernment, together with the residents of

Phillip Island, will make certain that

the seals of Seal Rock are preserved

for all time.

Publications containing reports on

this interesting research project are

Fur, Feather, and Fins, Newsletter of

Fisheries and Wildlife Dept. No. 89

of Nov. 1965; and Seals of Western-

port Wildlife Circular No. 18.

Granite outcrop with sea-squirt zone and the Southern Bull Kelp Durvillca potatorum, just exposed

below it. (see Some Littoral Plants of Flinders Island, by Peter Saenger. Vict. Nat. 84 (6): 168-70,

June 1967.)
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The Description and Mapping of Vegetation in

Australia: a Contribution to the International

Biological Programme

Speaking at the 39th A.N.Z.A.A.S.
Conference at Melbourne in January this

year, Professor Specht of the University

of Queensland highlighted one of the

basic problems facing Australia's active

participation in the International Biolo-

gical Programme (I.B.P.), viz.: that of

vegetation description. Specht emphasized
that before detailed studies can be made
of the continent's plant resources it is

necessary to know what communities are

present and their distribution. However,
even the simple, very generalized classi-

fication of Australian plant communities
submitted to the meeting by Professor
Specht as a basis for mapping for the

LB.P. was not universally accepted.

Dr. Coaldrake, of the C.S.I.R.O., also

speaking at the same conference, obser-

ved that no readily available account ot

trends in vegetation description in Austra-
lia had yet been published. In drawing
parallels with other countries he regretted

that this state of affairs existed and
expressed the hope that this deficiency in

Australian vegetational literature would
not continue.

This paper attempts to answer

something of both problems raised

by these two speakers. It will outline

developments in the description and
mapping of vegetation in Australia.

Not all vegetation maps will be dis-

cussed, nor can more than a small

portion of selected examples of the

great quantity of descriptive work
published be used to demonstrate

achievements, to illustrate trends, and
to outline problems in vegetation

description in Australia.

The purpose of the paper is not to

postulate new avenues of research but,

having drawn attention to achieve-

ments, to also emphasize the grave

deficiencies in fundamental vegeta-

tion description within Australia.

By G. Ross Cochrane*

Whilst new approaches in vegetation

description are necessary, nay vital,

for healthy growth excessive pre-

occupation with seeking new methods
rather than the accumulation of basic

vegetal information of the continent

when such great gaps exist, is un-

healthy. There is now a danger that

much work could become superficial

because of limitations in the know-
ledge of the basic floristic, ecological

and structural characteristics of many
plant communities. Details of the

distribution of many taxa, of the

structural features of many plant

groupings, and of their habitat tole-

rances are virtually unknown.
Vegetation is one of the singly

most significant aspects of the land-

scape that a geographer studies. Hum-
boldt stated:

If the characteristic aspect of

different portions of the earth's

surface depends conjointly on all

the external phenomena—if the

contours of the mountain, the

physiognomy of plants and animals,

the azure of the sky, the form of

the clouds, and the transparency

of the atmosphere, all combine in

forming the general impression

which is the result of the whole

—

yet it cannot be denied that the

vegetable covering (or lack of it)

with which the whole world is

adorned is the principal element in

the impression.

(Humboldt, 1805 [1849], 16.)

* Senior Lecturer in Biogeography, Geography
Department. University of Auckland.
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More recently Kuchler (1954,

434) expressed essentially the same
viewpoint. However, vegetation is

complex; it is the spatial and tem-

poral expression of the flora of an

area, it consists of plant communities
(Grisebach, 1872), and these in turn

consist of individual species (Du
Rietz, 1930b) with varied life-forms

(Warming, 1909; Raunkaier, 1934)

that live together. Furthermore, vege-

tation, varying widely floristically,

structurally, and in its spatial distribu-

tion, is a highly complex system deli-

cately adjusted within itself and to its

broader environment, so that any
characteristics of the vegetation are

indicators of various other environ-

mental aspects (Clements, 1936;

Weaver and Clements, 1938; Dauben-
mire, 1939; Jenny, 1941; Costing,

1950; Egler, 1951; Dansereau, 1957;

Polunin, 1961; Eyre, 1963).

Plant communities are not only

excellent indicators of coarser en-

vironmental and historical aspects of

landscapes, but they also illustrate

very vividly more subtle and hidden

characteristics such as slope, aspects,

pyric, micro-edaphic and micro-

climatic factors, and the influenece of

competition of plants, of animals

(Shelford and Olson, 1935; Clements

and Shelford, 1939), or of man
(Daubenmire, 1952). The whole

"ecosystem" (Tansley, 1935) effects

and is affected by vegetation. Conse-

quently, a knowledge of vegetation

is of value to a wide variety of wor-

kers in many disciplines.

In the study of vegetation there are

two different sets of problems involv-

ing, firstly, the description of vege-

tation and secondly, concerning the

relationships of vegetation. Geo-
graphers' primary interest is generally

descriptive, but they are also vitally

concerned with the interrelationships

of vegetation with other factors of the

environment. Their chief concern is

with areas; within these areas they

are particularly interested in the

character of the vegetation and ulti-

mately with its interrelationships with

other phenomena, and the dynamic
aspects of change in the vegetal fea-

tures.

In contradistinction, systematic

scientists with their different points

of view, consider the phenomena
(plants) either individually or collec-

tively rather than areas per se. Thus,

studies of the vegetation of an area by
taxonomists, ecologists, geographers,

geneticists, foresters and others pro-

vides a varied range of information.

The various methods used—mainly

floristic, ecological or physiognomic,

but also cytological, phytosociological

and physiological—the different tech-

niques adopted by Australian investi-

gators (Wood, 1925, 1933, 1959;

Beadle and Costin, 1952; Goodall,

1953a, 1953b, 1954, 1961, 1965;

Christian and Perry, 1953; Costin,

1954; C.S.I.R.O. Land Research,

1952-62; Specht, 1957, 1958a, 1958b;

Ashton, 1958; Webb, 1959; Burbidge,

1960a, Webb et al, 1967), and the

purposes of the studies by workers in

various disciplines result in a variety

of conclusions each reflecting the dif-

ferent point of view of the investiga-

tors concerned.

All these conclusions contribute to

a more comprehensive knowledge of

the vegetation of an area but the use-

fulness, to geographers and workers

in other fields, of this type of tech-

nical information varies enormously.

Methods of Vegetation Description

Although inevitably overlapping

and occurring concurrently, one of

three main methods of vegetation

description— (1) floristic (the floris-

tic composition of vegetation based

on individual species), (2) ecological

(plant-habitat relationships), (3)

physiognomic (form or structure of
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plant communities)—has been em-
phasized at different times within

AustraHa. Raup (1942), Dansereau

(1951) and Kuchler (1954) give

concise summaries of the aims and

methods of such vegetation descrip-

tion. Wace (1967) recently discussed

the problems of achieving any "uni-

versal" classification of vegetation.

For more detailed treatment the works

of authors cited in each of the follow-

ing sections should be consulted.

Blake (1938), Wood (1939, 1949),

Crocker and Wood (1947), Beadle

and Costin (1952), Costin (1954),

Williams (1955), Christian (1959),

Webb (1959), Wood and Williams

(1960) and Cochrane (1963a) dis-

cuss aspects of these methods with

reference to Australia vegetation.

Floristic Vegetation Description

The floristic approach to vegeta-

tion description—entailing a detailed

knowledge of the species present in an

area and usually requiring some for-

mal botanical training by the wor-

ker—results in a detailed inventory

of the plants present in a locality. As
well as species lists, frequently some
statistical summary of the total num-
bers of individuals (frequency) within

the plant groupings is included. Life-

form spectra (Raunkaier, 1934) of

plant communities are often included

although they are not strictly part of

floristic description. This is a token

attempt to weld elements of ecological

and floristic description. In its nar-

rowest sense floristic vegetation des-

cription can be confined to the recog-

nition and detailed taxonomic des-

cription of the flora, especially the

systematic describing of new species

(Du Rietz, 1930b; Camp and Gilly,

1943; Gardner, 1945; Willis, 1962a).

Most vegetation studies in Austra-

lia up until approximately 35 years

ago were, of necessity, floristic; es-

sentially the compiling of taxonomic

lists of flora. This represents the ini-

tial pioneering or exploratory stage.

Vegetation description was confined

chiefly to the identification and re-

cording of species. Distribution was

recorded by locality naming rather

than by mapping of any nature.

The earliest record of published

descriptions of Australian vegetation

followed Dampier's cruise in 1699

(Dampier, 1703). Little was done

during the eighteenth century. How-
ever, throughout the nineteenth cen-

tury vast collections of plants were

gathered and, as a result, notable

progress in the description, naming,

and classification of the continent's

flora resulted. Robert Brown collected

3,900 species in the period 1802-1805.

Ferdinand von Mueller between 1852-

1868 gathered a herbarium collection

of 350,000 specimens. Outstanding

early contributors to the classification

(taxonomic studies) of Australia's

flora were Brown (1810), Mueller

(1858-82) and Bentham (1863-78).

The latter's contribution is among
one of the most important in Austra-

lian vegetation description: Flora

Australiensis is a fundamental work
even today. Classifications by Ben-

tham of some of the major families of

Australian vegetation have remained

virtually unaltered.

Hooker (1860) in Introductory

Essay to the Flora of Tasmania made
a notable contribution to the under-

standing of the main elements of

Australia's flora and to their broad
plant geographical relationships. The
continental plant cover emphasis of

all these major early botanists was
followed and in part was paralleled

by prodigious local vegetation des-

cription by many other workers.

The last decade of the nineteenth

century and the first two decades of

the present century were important

for the appearance of systematic

floras of the Australian States (Moore,
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1893; Bailey, 1899-1902; Rodway,
1903; Ewart and Tovey, 1905;

Maiden and Betche, 1916; Ewart and
Davies, 1917; Black, 1922-1929;

Ewart, 1930; and Gardner, 1931).

Typical of vegetation description of

this time are the lengthy species lists

of Turner's work on forage plants

(1891), on grasses of New South
Wales (1890) and Australia (1895)
and his studies on the botany of New
South Wales (1903a, 1903b, 1904,

1905). Cambage's botanical studies

on the native flora of New South
Wales (1904a, 1904b, 1905a, 1905b),

Maiden's monumental studies of the

genus Eucalyptus (1903-1933), and
the revision of this same large genus

by Blakely (1934) also characterize

the painstaking vegetation description

of this initial floristic period.

Brief historical accounts of the

work of these major botanical investi-

gators, and, in some cases, of the

areas covered during their investiga-

tions, as well as that of many other

early botanists and explorer-collectors

are outlined for Australia as a whole
(Maiden, 1908), for Queensland
(Maiden, 1910; Blake, 1955), for

New South Wales (Maiden, 1908),

for Victoria (Maiden, 1908a; Willis,

1961, 1962), for South Australia

(Black, 1922), and for West Austra-

lia (Gardner, 1942).

The universal emphasis throughout

most of the last century was upon
floristic vegetation description. A
changed emphasis that occurred in

Europe and North America in the

1890's and 1900's was not strongly

felt in Australia for another three

decades (see later). By the late 1920's

much fundamental vital information

about Australian vegetation had been
amassed. There had been significant

achievements in the description and
knowledge of vegetation of the con-

tinent. Some of the broader taxonomic
problems had been investigated but

by no means solved. The distribution

of species was "known" by listed place

names and general localities where
herbarium specimens had been col-

lected, but vegetation mapping was
virtually non-existent. The emphasis
upon individual species rather than

on broader groupings of vegetation

militated against ease of plotting map
distributions.

Workers were, for the most part,

unaware of relationships of taxa to

climate, soils and land-use. Also, the

utihtarian value of vegetation maps
was not generally appreciated at this

time. The results of field investiga-

tions of vegetation were largely floris-

tic lists. Such descriptions of vegeta-

tion communities—as distinct from
identification of an individual or a

new species—during the latter years

of this initial period were becoming
increasingly important but, being

restricted largely to an analysis of the

floristic composition, each tended to

be a study in isolation.

The need for some additional form
of classification of the infinite variety

of floristic characteristics of vegeta-

tion into more workable comparative

units became increasingly apparent.

As botanists became aware of broad

similarities in floristic composition,

in plant structure, and in vegetation-

habitat relationships new approaches

to vegetation study were adopted simi-

lar to those developed 20 to 30 years

earlier in Europe and America.

It is important to note that for vast

areas of Australia that are still vege-

tatively relatively unexplored (notably

in West Australia, Northern Territory,

and West and North Queensland),

the floristic technique is still impor-

tant today. Detailed taxonomic studies

of new species (Burbidge, 1946, 1953,

1960a; Smith, 1947-59; Blake, 1953,

1954; Chippendale, 1960 et seq.) and

floristic lists of hitherto little known
vegetation communities (C.S.I.R.O.
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Land Research, 1952-62*; Chippen-

dale, 1958) are essential prerequisites

for future ecological investigations or

for possible future utilization of Aus-
tralia's "empty (?) tropical lands"

or other waste areas (Litchfield,

1956).

Recently taxonomists have made
important contributions in the utilita-

rian planning of new areas. Know-
ledge advanced by botanists about

fodder potential, toxic properties, and
the value of indicator species can re-

medy many mistakes formerly learned

in the slow school of costly experience

by trial and error.

Modern work on floristic plant geo-

graphy places greater emphasis upon
exact distributions. Willis' revision

of Victorian flora (1962a) and his

current work upon the State's dicoty-

ledons both contain detailed informa-

tion on species distribution.

A notable advance in floristic vege-

tation description by more recent

workers is the inclusion of maps of

distributions of species. These range

from small scale maps generally

(Blake, 1953; Burbidge, 1953) to

some large scale ones (Litchfield,

1956), but in all cases they are in-

finitely more valuable, for a variety

of workers, than mere locality refer-

ence on herbarium sheets—the ac-

cepted method of recording distribu-

tion by so many earlier investigators.

Currently working in conjunction

with the Monash University Botany
Department, Willis is also recording

species distributions on a large scale

grid map of Victoria. This is contri-

buting valuable information about
plant distributions and correcting

many earlier erroneous concepts.

Despite the large volume of floristic

description accumulated about Aus-
tralian vegetation such information

* Floristic investigations are part only of the
vegetation surveys conducted by this organiza-
tion.

often suffered from its limited applic-

action. For geographers and many
other workers seeking definition or

description of the vegetal environ-

ment such detailed, necessary but

specialized floristic descriptions often

proved frustrating and inadequate.

On the other hand, the great lack

of much basic taxonomic information

has also hindered workers. Williams

(1967) has suggested an answer. De-
ploring the lack of a national Aus-
tralian Taxonomic Institute, he has

urged that one be established by
C.S.LR.O. and that modern computer
techniques be applied to taxonomy.
Although many practical problems
exist such a revolutionary develop-

ment offers tremendous scope for

solving—or at least easing—the back-

log of basic taxonomic data present

today.

Various popular taxonomic books
about families (e.g. Orchidaceae) or

describing some of the more common
or unusual members of state floras

have made small but useful contribu-

tions to vegetation description within

Australia, as has also the C.S.LR.O. 's

Standardized Plant Names (1953).

Ecological Vegetation Description

In Europe and North America the

universal floristic emphasis of the

nineteenth century underwent a rapid

change to largely ecological plant

description in the early twentieth

century following the pioneer works
of Warming (1895, 1909), Schimper
(1898, 1903), Cowles (1891, 1901,

1911) and Clements (1904, 1905,

1907). There had been a growing
awareness that distinct plant group-
ings or communities (Grisebach,

1872) could be recognized, not only
by floristic composition, but also upon
their distinctive life-forms (Warming,
1909; Smith, 1913; Raunkaier, 1934;
Du Rietz, 1931; Cain, 1950), by their

habitat (Warming, 1909, Cowles,
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1899; Clements, 1905, 1916, 1920),

and by their structure (Humboldt,

1805, 1807; Warming, 1909; Cle-

ments, 1904, 1916; Tansley, 1920;

Tansley and Chipp, 1926).

Allied with this awareness was the

realization that a very close link

existed between "plant habitat" and
"life-form"—that is the characteristic

vegetative form of a plant essentially

reflected the characteristics of the

environment (habitat). These wor-

kers showed that four main pheno-

mena of the environment—climatic,

edaphic, physiographic, and biotic

—

exerted important influences upon the

vegetation. Succession (Cowles, 1911;

Clements, 1928; Tansley, 1929) or

stage of maturity of vegetation was
essentially delicately adjusted with

its environment (Cooper, 1926).

Many later workers, aU essentially in

agreement, amplified or modified this

fundamental concept of every plant

species requiring a specific environ-

ment for its existence (Weaver and
Clements, 1929; Phillips, 1931, 1934,

1935; Shelford, 1931; Braun-Blanquet,

1932; Cain, 1932, 1944; Tansley,

1935, 1939; Du Rietz, 1936; Cle-

ments and Shelford, 1939). Webb et

ah (1967), using modern computer
techniques, have demonstrated that

this basic truth applies even to very

complex rainforest communities.

Although the study of plant ecology

developed rapidly overseas in the

first two decades of this century, a

lag of over twenty years was experien-

ced in Austra'ia apart from a few
notable exceptions, e.g. Osborn and
Wood (1923), Adamson and Osborn
(1924), Brough, McLuckie and Petrie

(1924) and McLuckie and Petrie

(1927). With the growing knowledge
of the flora of Australia in this cen-

tury—particularly the appearance of

the various Flora of AustraHan states,

vide p. 302—emphasis in vegetation

description followed the overseas

trend and swung towards ecological

studies in the 1930's. Prescott's

(1931) illustration of climate-soil-

vegetation relationships in Australia

demonstrated the utilitarian value of

ecological vegetation studies. Although
at a very small scale, Prescott's map
was continent wide and reduced the

complexity of vegetation to 14 major
plant associations.

Within ten years several important

plant communities had been described

ecologicafly (Patton, 1930, 1933,

1937; Osborn, Wood and Paltridge,

1931, 1932, 1935; Davis, 1936,

1941a, 1941b; Wood, 1936, 1937;

Pidgeon, 1936, 1937; Fraser and
Vickery, 1938, 1939; Blake, 1938;

Herbert, 1938) and many more stu-

dies since have contributed much
towards the greater understanding of

the relationships between vegetation

and its environment. Despite the able

contributions in this field only a rela-

tively small percentage of Australian

plant communities have yet been

described ecologically.

The initial flowering of Australian

plant ecological studies demonstrated

many significant plant-habitat corre-

lations, but some significant anomalies

were also apparent. The dissatisfac-

tion with existing vegetation classi-

fications voiced by Patton (1933),

Pidgeon (1937), Wood (1937) and

B'ake (1938) and experienced by

others in the 1930's was climaxed by

Wood's (1939) philosophical study

of the fundamentals of plant ecology.

Humboldt (1806, 1807) first clear-

ly demonstrated a causal relationship

between climate and vegetation, and

American experience in the twentieth

century had led prominent ecologists

to believe that the "existence of a

causal relation between climatic con-

ditions and the vegetation of any

given region is so well known as to

have become practically axiomatic"

(Livingstone and Shreve, 1951, 581).
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Yet early ecological works showed
that such was often not the case in

Australia.

Wood (1939) showed that Cle-

ment's concept of the "climax plant

community" (Clements, 1936) often

does not apply in Australia. Consider-

able modifications, irregularities and
apparent anomalies are frequent.

Relief, drainage and soil differences

—

especially mineral deficiencies—result-

from elements of past geological

(David, 1950) and climatic history

(Crocker, 1941, 1946b, 1959; Crocker

and Wood, 1947; Gill, 1955; Jessup,

1958; Galloway, 1965) as well as

variable physiological tolerance of

different species (Specht and Perry,

1948; Wood and Brownell, 1957;

Specht, 1957, 1963; Martin and
Specht, 1962) largely explain depar-

tures from the expected "climax"

vegetation (sensu Clements, 1936,

not Tansley, 1935). Sclerophyll forest,

dwarf scrub, heath, mallee-broombush

and mallee-heath associations occur

in closely adjacent areas where the

true climatic climax vegetation is a

quite different association—a wood-
land! These anomalous areas, when
investigated, have proved to be varia-

bly mineral deficient in major p'ant

nutrients, N, P, K, but often deficient

in micro-nutrients also (Crocker,

1944; Coaldrake, 1951: Specht, 1951,

1957, 1963; Specht et al, 1958;

Specht and Rayson, 1957; Williams,

1958).

Continuing post glacial changes of

floristic, edaphic, and climatic adjust-

ments contribute to the divergences

from the general pattern of climatic

cHmax vegetation (Wood, 1939, 1959;

Crocker and Wood, 1947; Specht,

1958b; Burbidge, 1960b). This pheno-

mena is not restricted to AustraMa as

some New Zealand plant associations

are also out of harmony with the

existing climatic environment (Zotov,

1938-39; Holloway, 1954).

Wood (1939) contributed directly

to ecological investigations by out-

lining a "convenient" classification

(it was soon superseded) for Austra-

lian conditions, and also indirectly

—

and, in the long term, more impor-

tantly—by illustrating the failings of

Clements' monoclimax concept. Out-

side Australia the polyclimax concept

of Tansley (1935) was seen to be

fundamentally more sound so that

many ecological workers in the 1940's

were not unduly preoccupied with the

status or maturity of vegetation but

rather concerned with describing the

existing vegetation and its environ-

mental relationships.

Within Australia, however, many
still adhered to Clements' system with

various local modifications and person-

al interpretations added. Neverthe-

less, many useful studies resulted and
the ecological proliferation of the

1940's was additionally valuable as the

production of distribution maps of

vegetation communities, often accom-
panied by soil and geological maps,

became a frequent practice (Crocker,

1940, 1944, 1946a; Crocker and
Skewes, 1941; Gardner, 1942; Eard-

ley, 1943; Patton, 1944; Jessup, 1946,

1948, 1951; Boomsma, 1946, 1948;

Beadle, 1948; Specht and Perry, 1948;

Everist, 1949; Specht, 1950).

This intensive mapping programme
by AustraHan ecologists suffered ser-

iously from a lack of uniformity:

a lack of uniformity in concepts and
in their application, in classifications

used, in definition and in use of terms

amongst ecologists severely hampered
the comparative study of Australian

vegetation. The fundamental floristic

unit, "association", had almost as

many interpretations as workers using

it. Similarly, "dominant species" was
variously interpreted. Much confusion

resulted from indiscriminate naming
of structural vegetation units in clima-

tic tcnus often based on arbitrary
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acceptance or modification of Cle-

ments' monoclimax concept. This

problem was not an isolated one limit-

ed to Australia (Whittaker, 1951).

A noteworthy advance in ecological

thinking was the timely plea by
Beadle and Costin (1952) for uni-

formity in classificatory units and in

terminology. Their profound analy-

sis of the basic fundamentals of plant

ecology was

"based on the principle that vegetation

should be described objectively in

terms of its floristics and structure

without reference to the complex of

factors governing it (the interpreta-

tion of the status of the community
is not part of this descriptive ac-

count)" (Beadle and Costin, 1952,

61).

—note the similarity of purpose with

the geographer's primary interest in

vegetation description. They suggested

a classificatory scheme modified from
European and American systems that,

they felt, "would lead to some uni-

formity in ecological units within

Australia" (1952, 61). Their objective

classifications on both structural and

floristic bases for both climax and
serai plant communities was funda-

mentally more sound and more work-

able for a practical field investigation

than the various former, chiefly Cle-

mentian-based classifications. Beadle

and Costin's scheme allowed investi-

gators to avoid preoccupation with the

status of vegetation whilst enabling

them to describe what was present.

Furthermore, the scheme allowed

for flexibility without loss of unifor-

mity or distraction from the compa-
rative value of studies: it allowed a

wide range of emphasis from essen-

tially floristic to essentially structural

although the combined floristic-struc-

tural system was considered most
valuable for Australian vegetation

studies.

Great gaps still exist in the vegeta-

tion description of Australia so the

Beadle and Costin structural system,

because it is the most rapid and re-

quires least botanical knowledge, is

useful for workers engaged in

reconnaissance ecological surveys

(C.S.I.R.O. Land Research, 1952-62)

or for many other workers who
"require a knowledge of the vegeta-

tion merely as a background for the

study of some other feature of the

environment" (Beadle and Costin,

1952, 70).

Another important contribution,

and one of particular interest to geo-

graphers, was the assumption that

mapping of vegetation units was con-

sidered an integral part of ecological

description.

Two broad trends in plant ecology,

although present earlier, became
more evident after the early 1950's.

These were concerned (a) with the

macro-environment/ plant relationships

and (b) with micro-environment/

plant relationships. The broad ecolo-

gical surveys—generally following

Beadle and Costin (1952)—of Moore
(1953), Costin (1954, 1957a, 1957b),

Specht (1958b), and Carr and Turner

(1959) are representative of the first

trend and have contributed notably

to ecological knowledge in Australia.

Surveys by C.S.I.R.O. Land Research

include broad reconnaissance ecologi-

cal description as well as "Land Sys-

tems"*, each with its own character-

istic vegetation.

Examples of the second trend are

the detailed autecological studies of

Ashton (1958, 1966) and Specht,

Brownell and Hewitt (1961), and the

synecological investigations of O. B.

Williams (1955), Baur (1956), Webb
(1958) , Costin (1958), Costin et ah

(1959) , Costin et ah (1960), Turner,

Carr and Bird (1962), Cochrane

(1963b, 1966), Willis (1964), Coch-

* These are highly generalized regional transect

diagrams relating several physical factors of

the environment.
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rane and McDonald (1966), Parsons

(1966) and Ashton and Gill (1966).

Numerous studies that often approach

closely to plant physiology (Specht

and Rayson, 1957a, 1957b; Rayson,

1957; Specht, 1957a, 1957b, 1963;

Specht et al., 1958; Martin, 1961;

Martin and Specht, 1962) are also

representative of this micro-environ-

ment/plant relationship trend. Nu-
merous other examples with maps of

vegetation distribution and illustra-

tive of both trends are listed by the

Dept. National Development (1961,

1966).

Plant ecology in Australia is now
a mature discipline. The most com-
plete studies of vegetation are to be
found in recent ecological studies

(e.g. Costin, 1954) that incorporate

elements from all three approaches

(floristic, ecological, structural). Re-
cent ecological studies, free now from
preoccupation with the status of vege-

tation, clearly indicate the following

close plant-habitat relationships. Cer-

tain species exist where conditions

permit their survival, but the inherent

characteristics of a species (Hayman,
1960) and the circumstances of the

environment jointly control the spread

of plant life over the earth. Further-

more, both the species and the en-

vironment undergo a continuous pro-

cess of change.

Physiognomic Vegetation Description

Over the last thirty years outside

Australia and particularly during the

last decade within Australia, there has

been an increasing awareness of the

value to botanists and non-botanists

alike, of vegetation studies based on
physiognomy. Emphasized early by
Humboldt (1806), and revived by
Schimper (1903), structure of vege-

tation was given partial cognizance in

some ecological work. Although wide

use was made of life-forms, as such,

they were found to be inadequate for

complete description of structure.

The physiognomic emphasis resul-

ted directly from dissatisfaction with

ecological preoccupation with plant-

environment relationships to the de-

triment of actual objective description

of vegetation. Du Rietz (1930a,

1931), impatient with the hypo-

thetical division lines between cha-

racters that could be interpreted va-

riously according to the student's

opinion, returned directly to the old

views of Humbolt and Grisebach,

maintaining that vegetation descrip-

tion should be an objective classifica-

tion based upon pure form, and com-
pletely eliminating all assumption

between environment and plant.

Richards, Tansley and Watt (1940,

229) continued this trend: "Vegeta-

tion should be characterized by its

own features, not by habitat, indis-

pensable as is the study of habitat for

the understanding of its nature and
distribution. It is the structure and
composition of a plant community
that we must first ascertain and record

as the secure basis of all subsequent

knowledge". (Present author's italics).

Kuchler (1947, 1949, 1956, 1966)
emphasized the importance of physio-

gnomic vegetation description for

geographers.

Within Australia Prescott's (1931)
map of Australian vegetation was fun-

damentally, though not consistently,

based upon structural vegetation units.

Wood (1949) suggested an Australian

structural classification closely akin
to the ideas of KUchler (1947). An-
other overseas worker, Dansereau
(1951), was strongly influenced by
Kuchler and exerted an important
influence upon much subsequent phy-
siognomic vegetation description in

Australia. Beadle and Costin (1952)
emphasized the importance of struc-

ture whilst clearly indicating its rela-

tionship to floristic vegetation des-
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cription. Christian and Perry (1953)
essentially followed Dansereau. Their

classification, even more than Dan-
sereau's (1951) scheme is very val-

uable for detailed structural descrip-

tion of vegetation on a local scale.

The flexibility of the classification

makes it a little unmanageable for

comparative studies over large areas.

An important result of Dansereau's

influence was the appearance, in 1955,

of the most comprehensive and val-

uable vegetation map of Australia

then published (Williams, 1955).

This physiognomic vegetation map
and a revised map and description of

the vegetation of Australia by Wood
and Williams (1960) are significant

contributions to the growing impor-

tance of structural vegetation descrip-

tion.

Wagner's (1957) stylized profile

diagrams of vegetation structure and
Fosberg's (1961) somewhat elaborate

structural classification for general

vegetation description have not been

adopted in Australian studies. Recent-

ly, Specht advocated the use of a

modified Wood (1949) structural

classification to describe Australian

communities for the International

Biological Programme.
One of the most important merits

of physiognomic vegetation descrip-

tion is its value for comparative

studies. The necessity for such a clas-

sification became increasingly appa-

rent particularly as ecological know-
ledge in Australia expanded. Other
merits are its rapidity and its sim-

plicity for mapping—for many parts

of Australia requiring broad studies

it is the only practical one—its objec-

tive basis requiring a minimum of

formal botanical knowledge, and its

universal appeal (i.e. its ease of applic-

ation and the scope for its subsequent

use) to a wide range of workers.

Furthermore, the physiognomy of a

plant community is an excellent indi-

cator of the complex of environmental
characteristics influencing it. Struc-

tural vegetation description is a logical

beginning point for subsequent inves-

tigations. These aspects are discussed

more fully by Cochrane (1936a).
Although all vegetation workers

would not easily agree on the central

problems of vegetation description

today, most would agree that a physio-

gnomic classification down to the

smallest units and based on sound
morphogenetic information is of im-

mediate importance. Webb (1959)
has divided Australian rainforests into

twelve possible subformations on the

basis of exclusively physiognomic and
structural features and used physio-

gnomic nomenclature and symbols to

describe these. However, unless some
agreement can be achieved to use

one system, the geographical value of

these structural classifications for

comparative studies of vegetation is

limited.

Cochrane (1963a, 1967) has pre-

pared maps of Australian vegetation

for comparative studies with published

world maps using Kiichler's physio-

gnomic classification. Comparisons
might be possible between these units

and those of genetic taxonomy but

Arndt and Norman (1959), Perry

(1960) and Perry et al (1962)
clearly demonstrated that there are

severe practical limitations to such

attempts.

At the heart of the problem of

vegetation description in Australia is

the overall paucity of all facets of

description. Advanced phytosocio-

logical techniques (Braun-Blanquet,

1932)—concerned with the establish-

ment of a hierarchy of plant group-

ings based on the relative frequency

and fidelity of occurrence of taxo-

nomic units—have not been seriously

tried in Australia, chiefly because of

the lack of basic data. This approach

has influenced some workers (e.g.
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Costin) but is not yet obviously in

use in Australia.

Again, lack of much basic data has

possibly limited the wider acceptance

within Australia of statistical descrip-

tion of vegetation developed by the

Australian worker, Goodall (1953

et seq.).

Goodall's objective quantitative

methods of vegetation description

have profoundly influenced the world

thought but have had significantly less

impact at home.
Notable contributions to the des-

cription of past vegetation and to a

better understanding of some present

distributions have been made by many
workers from palaeobiogeographical

and biogeographical evidence (Hoo-

ker, 1860; Diels, 1906, 1936; Camp,
1947; David, 1950; Fleming, 1957;

Specht, 1958c; Burbidge, 1960; and

Glaessner, 1962). One of the most

productive sources of information in

this field has been the Melbourne Uni-

versity School of Botany (Duigan,

1951; Cookson, 1952, 1957; Cookson
and Pike, 1953; Cookson and

Eisenack, 1960a, 1960b, 1961; and

Cookson and Manum, 1960). Re-

search in this field has also been

developed recently at Canberra.

Conclusion

This study does not pretend to have

covered all phases or aspects of vege-

tation description and mapping in

Australia. Three well defined stages

in vegetation description have been

recognized, each being relatively more
important at different periods of time.

All methods are still actively employed
today, but often with a different bias

than earlier. Thus in floristic descrip-

tion the use of cytological and palaeo-

botanical studies to determine phyto-

geographical distributions is of in-

creasing importance today. Computer
techniques may alter present taxon-

omy methods almost beyond recog-

nition and serve other branches of

vegetation description also.

In plant ecology, there are almost

as many techniques as workers.

Studies bordering closely on plant

physiology are increasing as workers

seek the answers to fundamental plant-

habitat relationships. A blossoming

of ecological studies may follow on
acceptance of computer techniques in

analysing ecosystems. Qualitative stu-

dies are being challenged by statisti-

cal studies, although one may query
the "simplification" (Greig-Smith et

al., 1963) and the value of procedures

for "objective simplification of vegeta-

tional diversity" (Goodall, 1953b,

323).

There is a smaller range of methods
in physiognomic vegetation studies as

an important argument here is for

uniformity for use in comparative
studies. Most workers recognize the

basic importance of physiognomic
vegetation description. It should be
noted, however, that complete vege-

tation description is not achieved by
the use of only one method. (Fosberg,

1958; Cochrane, 1963a; Wace, 1967).
Australian vegetation description,

in its historical aspect, can be likened

to a tree that constantly branches as

the sum total of knowledge increases

and sub-division of the field becomes
necessary. The numerous contribu-

tions in Keast et al. (1959) clearly

indicate the vigour of recent branch-
ing. However, the quite considerable

gaps in our knowledge of Australian

vegetation are being but slowly filled-

in albeit from many sides.

In any modern sense, taxonomy in

Australia is pitifully crude. Many
taxonomic problems remain to be
solved.

Similarly, although there have been
some extremely able contributions by
ecologists, about nine-tenths of the

Australian plant communities have
yet to be fully described ecologically.
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Finally, although most vegetation

workers agree that physiognomic
description of vegetation is desirable,

the concern expressed by Specht al-

most two years after the LB.P. had
begun that there was not a universally

acceptable structural classification in

use to describe the Australian plant

communities demonstrates that much
is still to be achieved in this direction.
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Views of Sinatherina

October, 1967

Of the innumerable fascinating

sights which deUght the eye of the

student of freshwater hfe, few can

exceed in delicate beauty an active

colony of the rotifer Sinantherina. A
colony numbering about 150 indivi-

duals was found recently in the catch

from a small pond at Benalla, and it

continued to display for several days.

The animals have a common an-

chorage, from which the stalks

("feet") radiate, their total height

being 1500-1700 /x. The drawing

shows front and side views of one of

the individual rotifers. The heart-

shaped corona, with its fringe of

thrashing cilia, spreads out from the

kinked expansion at the summit of

the foot, and bears four oval, milky

white bodies on its underside, round

the mouth. Eggs are produced from
organs on the foot, just below the

expanded part. With the exception of

the white bodies, the whole organism

is quite hyaline and transparent. The
colony is in constant movement as its

members sway gracefully and turn

their heads in search of food particles,

and the feet contract now and then.

Small spherical colonies of larvae
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were seen: these eventually break up,

but re-assemble at a common an-

chorage to begin their adult life. The
species described is believed to be

S. socialis.

Collections of microscopic aquatic

organisms may be kept successfully

for long periods in very shallow (3-4

mm. deep) pond water in 10 cm. Petri

dishes, which admit light (avoid direct

sunlight) while the glass lids prevent

evaporation. These vessels are also the

most convenient for observation, for

with the lids removed they can be

placed on the stage of the microscope

and examined, by use of transmitted

or strong top lighting, without dis-

turbing their inhabitants. A very low-

power objective (50 mm. is best)

should be used, or better still, a dis-

secting microscope of Greenough or

similar type. A small shoot of weed
(Elodea is the best), will assist oxy-

genation and will provide footholds

for those organisms which need an-

chorage. In these conditions such ani-

mals as Hydra, small larvae, protozoa

of many kinds, and algae will thrive

for many weeks; and Daphnia,

Cyclops and related forms, and roti-

fers, as well as Volvox, for several

days.

VICTORIAN
ORCHIDS - No. 11

By C. E. Gray

Two Helmets

Autumn and winter are not plenti-

fully endowed with orchid blooms,

but the seeker who is undeterred by
the weather may be rewarded in

finding unusual specimens.

The tiny Helmet-orchids, five

species of which are found in this

State, appear during the wetter

months. They are mainly denizens of

damp, well-shaded spots. The most
wide-spread are Corybas dilatatus

(Veined Helmet-orchid) and Corybas
diemenicus (Slaty Helmet-orchid).

Both have small roundish leaves

—

the former being, at ground level,

about the size of a 10 cent piece; and
the latter about the size of a 20 cent

piece, usually quite flat on the ground.

Each shows a central vein.

The two prominent floral segments

are the dorsal sepal, forming the "hel-

Slaty Helmet-orchid, Corybas diemenicus

met", and the large labellum. Flowers

are solitary.

The flower of C. dilatatus is carried

on a short stalk. The edges of the
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labellum are toothed, and there is a

creamy raised area at the centre.

In C. diemenicus, the labellum is

incurved and slightly serrated at the

edge, with a pale centre. The flower

appears to sit on the leaf as the stalk

is almost lacking. Both flowers are

predominantly red in colour, and both

may be found in late winter.

Slaty Helmet-orchids may be found

in damp, sandy places in eastern, wes-

tern and southern Victoria. Veined

Helmet-orchids range from the south-

west to the far east of the State and

occur occasionally further north.

They favour coastal areas and moun-
tain gullies, where they sometimes are

seen growing on tree-fern trunks. Ex-

tensive colonies of either species may
be found in favourable conditions.

Field Naturalists Club of Victoria

F.N.C.V. General Meeting

—

11 September 1967

About one hundred and twenty mem-
bers attended the meeting, which was
chaired by the President, Mr. W. L.

Williams. He emphasized a warning on
the use of carbon tetrachloride in closed

rooms, especially by juniors, as it is high-

ly injurous to inhale.

Mr. Williams thanked Mr. Mclnnes
for his splendid work for the Nature
Show.

Mr. Mclnnes said that members should

thank all the Show Cimmitee members,
Mr. Fred Rogers, President of the

S.G.A.P., and Sister Bowman and the

Hawthorn junior members.
The total attendance at the Show was

7142, which was much greater than in

previous years. It achieved its purpose

in stimulating interest in Natural His-

tory.

The President stressed the wonderful
work of those who grew the native

plants. He announced the resignation of

the Treasurer, Mr. N. McD. Taylor,

which the meeting accepted with regret.

Mr. D. Mclnnes offered to carry on until

a new treasurer is appointed.

The Secretary, Mr. D. Lee, showed a

book, "Wild Australia", presented to

the club by Mr. and Mrs. Turner, of

Surrey Hills, in memory of Mr. E. H.
Coghill's work. The meeting expressed
appreciation for this fine gesture.

The subject for the evening was 'The
Museum and the Community", by Mr.
McNally. He explained that a museum
had many meanings including that of
a place of amusement; to absorb an
atmosphere of learning; or to see what
was available in other places. Centuries

ago wealthy people collected objects of

art or science; as time progressed they

became virtually for public use, such as

the Louvre and the Medici Galleries.

Now we have public museums, often

initiated by benefactors, or government
supported, as in Australia, where some
of our museums were modelled on the

British Museum.
Mr. McNally outlined the various

types of museums—Art, Technological,

Natural History, Historical and Folk
museums in each State. The Melbourne
Museum began in 1854. The focal point

is the collections, which are large and
increasing all the time, must be properly

housed, catalogued, looked after and
increased. They are necessary for

research and reference and there is a

responsibility to display to the public and,

and at various educational levels, to teach

about the environment.
This educational function is increasing

in importance. There are four Education
officers to conduct parties coming by
appointment and guide sheets are given

to them. He emphasized the contribu-

tions by gifted naturalists who are not
professional scientists.

The speaker paid a tribute to Professor
Frederick McCoy, the first director, who
obtained a building (later the Old Union)
at the University of Melbourne in 1856.

Previously the museum was in the Assay
Department,

Professor Sir Baldwin Spencer in 1899
became the second director in the Russell
Street building, and to him we owe the

magnificent anthropological collection

obtained when the Aborigines were still

tribalized.

A future museum may be built on a
Domain site obtained by the efforts of
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Mr. R. T. M. Pescott. Mr. McNally out-

lined the variety of skills necessary in

the museum; scientists in the museum
and in the field, taxidermists, artists,

guides, and some skilled in the knowledge
and use of the ever-increasing kinds of
plastics.

The speaker pointed out that there

was a fascinating history of the museum,
"Collections of a Century", by R. T. M.
Pescott, published in 1954. The talk was
illustrated by colour slides of buildings

and fine dioramas in the museum, show-
ing animals (mammals, birds and rep-

tiles) in their natural environments.

Mr. Williams thanked Mr. McNally
for the informative talk and the slides,

which convinced us that the museum is

one of our greatest possessions.

A discussion on the need to raise

membership fees brought a motion by
Mr. D. Mclnnes, seconded by Mr. A.
Lewis, to increase the fees. This was
carried.

Exhibits included Aboriginal artifacts,

quartzite and tertiary fossil leaves

brought by Mr. A. Morrison, and from
Broken Hill siderite, chalcopyrites, feld-

spar, galena and calate, beryl, and silver

lead ore and plant specimens: Atriplex
spongiom, Zygophyllum fruticosulum and
Pterocaulon sphaccelatum.
A gift from the Barrier Field Natural-

ists, with old numbers of their Naturalist
Magazine, and "Plants of the West
Darling" was acknowledged with ap-
preciation.

Seven new members and two sub-
scribers were elected.

New Members
The following new members were elected at the September General Meeting:

Mr. K. Edgar, Nareen, Vic, 3315.
Dr. J. G. Douglas, Lot 76 Sunhill Road, Mount Waverley, 3149.
Mr. Ernest Roy Busby (Life Membership), 62 Ardrie Road, East Malvern, 3145.

(Interests: Botany, Geology and Micro.)
Mr. Robert William Cross, 5 Gushing Avenue, Bentleigh, 3204.
Mr. Max Longford, 12 Elster Avenue, Gardenvale, 3185. (Interest: National

Parks.)
Mr. R. Gamon, 10 Roslyn Street, Brighton, 3186. (Interest: Natural history;

15 years member of Melbourne Walking Club.)
Winifred Walker, 35 Wanda Road, North Caulfield, 3161.

Mammal Survey Group

Mammals of the Metropolitan Area

In addition to the surveys being undertaken further afield, the Mammal
Survey Group is commencing a survey of the mammals of the Metropolitan

area. This will be based largely on locality records for mammals in the Mel-

bourne suburbs, with attention being directed initially at the two possums
common in Melbourne, the ringtail Pseudocheirus lanuginosus and the brushtail

Trichosurus vulpecula.

The group therefore requests all F.N.C.V. members to help. Reports of

sighting of either of these possums (or any other non-domestic mammal)
would be greatly appreciated in expanding our records. All data will be plotted

on a map of the Melbourne area. Specific details of localities are needed, so

that they can be pin-pointed in a street directory, with details of date, time of

day and surroundings.

Information should be sent to the Hon. Secretary, Mammal Survey Group,
36 Percy Street, Balwyn.
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Marine Biology and Entomology Group
Report—September 1967

The meeting was chaired by Mr. R.
Condron, eleven members being in attend-

ance.

Owing to the fact that several mem-
bers of the Group were away on the

F.N.C.V. trip to Broken Hill, the at-

tendance was not as large as usual.

Mr. Condron made a few comments
on the recent Nature Show, for which
members of the Group had worked
hard. Despite the lack of exhibits, the

Group managed to muster quite an
interesting display.

Mr. Condron then introduced the

guest speaker for the evening, Mr. J.

Barnes, Quarantine Officer, Agriculture

Department, his subject being "Flies of

the Gippsland Coastal Area". Mr.
Barnes, Quarantine Officer, Agriculture

members and showed that he had made
a very close study of this branch of

entomology.
The speaker displayed two cases of

flies which he had collected in the Gipps-

land coastal area, and which contained

several species. The anatomy of a fly

was outlined, and Mr. Barnes stated that

true flies have only one pair of wings.

He told us that there were approxim-
ately 80,000 species of flies distributed

throughout the world, and went on to

describe in detail some of the species

which he had collected. At the conclusion
of his talk many questions were asked
by members and a vote of thanks was
moved by the chairman.

Exhibits

For the benefit of any members who
had been unable to attend the Nature
Show, Mr. Strong showed a beautifully

arranged collection of shells of the Port
Phillip area, the work of Miss Madge
Lester. He also showed under a wide-field

stereoscopic microscope a small piece

of rock on which was a species of
bryozoa, Spirorbis, one of the smaller
mason worms, and three other species

of tube worms, unidentified. Also once
again for the benefit of members who
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had not attended the show, he showed
under microscopic power two slides

which had been on display at the show,
and had been taken from the Club slide

collection: the cornea of compound eye
of a drone fly, and the eggs of a moth.

Miss Jenny Force exhibited a case of
beetles collected from various parts of
Australia, and Mr. Collier, a visitor,

showed a fly which Mr. Barnes said

was of the Rutilid family,

Geology Report—6 September

Eighteen members and visitors atten-

ded, with Mr. Davidson again taking the

chair in the absence of Mr. Dodds. The
subject for the evening was a talk by
Mr. D. Nichols, a micro-palaeontologist

of Melbourne University, and his lecture

was entitled: "Oil Exploration and Its

Methods"\ He began by saying that oil

is always associated with sedimentary
rock, and its origin is believed to stem
from sediments containing much animal
and vegetable matter. The speaker

pointed out that a gram weight of some
types of sediments may contain two to

three thousand micro-fossils and the

study of these was important in locating

the most suitable oil-bearing zones. The
first step taken is seismic exploration to

plot boundaries of sedimentary basins

and domes and fault traps likely to con-

tain oil. Then the most suitable drilling

site is located and drilling begins. Coring
bits are used and, as the bore deepens,
a greater overhead pressure occurs
which normally counters natural pres-

sures from below, such as natural gas.

If, however, this is insufficient, mechani-
cal devices called blow-out preventers
are used to shut off the increased pres-

sure until the static head is increased. The
static head is usually kept high, with a
mud containing a heavy mineral such as

barytes.

The speaker said that the oil-bearing

zones in Bass Strait are a southerly

extension of the Latrobe Valley coal
measures. At the Halibut well the top of
this zone is 7,500 feet below the sur-

face and is 400 to 500 feet thick. He
gave details of all known oil and gas
deposits in Australia and the large num-
ber of questions asked indicated the in-
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terest taken in his very informative talk.

Mr. Nichols was thanked by Mr. David-
son on behalf of the Group.

Exhibits

Mr. Francis—Dolomite, Cinnabar,
Chalcanthite, Baryted-calcite, Pumice,
Barytes, Haematite, Beryl, Travertine,

Semipal, Phosphate rock, Muscovite,
Mispickel, Common Opal.

Mr. Whatmough—Bore Core, Tertiary,

139-ft. level. Sewerage Works, Ormond.
Mr. Bairstowe—Volcanic rock, Mt.

Vesuvius, Italy. Mica, Gurdar, India.

Garnets, Africa. Copper Ore, Prokuplic,

Yugoslavia.

Botany Group Report—14 September

Mr. B. Fuhrer took the chair and 19

members were present. An apology was
received from Mrs. Webb-Ware.

There was a discussion of the recent

Nature Show, with reports on public

interest in the group's exhibit on sea-

side plants. Mr. Fuhrer suggested "Rushes
and Sedges", two interesting but neglected
families of plants, as our subject for the

1968 show. "Pollination of Plants by
Insects" was also suggested, but after

some discussion "Rushes and Sedges"
was decided upon, with the idea of pos-
sibly dealing with other monocotyledo-
nous families such as Liliaceae, Amaryl-
lidaceae and Iridaceae the following
year.

The subject for the evening was "How
to recognize and remember plants", which
was given by Mr. Fuhrer. He stressed

the importance of really studying the

appearance of the plants both in the

field and under the pocket lens and the

microscope, photographing them in their

habitats, reading botanical books with

descriptions, line drawings and other il-

lustrations, and doing these things again

and again, and gradually a facility for

quick identification is developed. Another
aid was the collection, pressing and label-

ling of plant specimens, which should
be kept in a systematic way and con-
stantly referred to. Mosses, which ap-

pear to the casual observer to be very

much alike, are, he said, very differen-

tiated when the various species are

studied, and he showed a series of excel-

lent colour slides of these to prove this.

Mr. F. Zirkler gave a brief report of
the last excursion to Mr. Belcher's pro-
perty, "Lilydale Park", at Batesford^
which was very much enjoyed by those

who attended. An excursion committee,^

consisting of Mr. R. Filson, Miss M.
Allender and Mr. Zirkler, with Mr.
Fuhrer ex officio, was appointed, and a
trip to the Brisbane Ranges on 8th Oc-
tober was arranged. The meeting place
will be Batman Avenue at 9.30 a.m.
(private transport).

Corrections to last Botany Group Report

Line 6: Mt. Stuart; line 7: Katherine
Gorge, where scenes of the film "Jedda'^

were filmed; line 9: Ptilotus, Calandrinia;
line 12: Australian Natural History
Medallion; line 23: Mrs. Edith Cole-
man; line 28: Ichneumonid wasp, Lis-

sopimpla, of; line 38: Mr. P. Uhlherr;
line 44: lichens.

Photoflora '68

Nature photographers are invited to

participate in Photoflora '68, the fifth

photographic competition and exhibition

organized by the Native Plant Preserv-

ation Society of Victoria.

Entries of 35 mm. colour transparen-
cies are invited in the following sections:

A. Victorian wildflowers, excluding
orchids.

B. Victorian orchids.

C. "In the bush with a camera."
D. Australian wildflowers not norm-

ally found in Victoria.

Trophies will be awarded in each
section.

Entries close on 5th February, 1968,

and entry forms with full particulars

are obtainable from the Competition
Secretary, Miss B. C. Terrell, 24 Seymour
Avenue, Armadale, 3143.

Public screenings of accepted slides

will be held in March and April, 1968,
at Albury, Bairnsdale, Bendigo, Boort,

Geelong, Hamilton, Launceston, Mans-
field, Melbourne, Mildura, Mornington,
Morwell, Ringwood, Shepparton and
Warrnambool.
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A Word from the Treasurer

During 1966, the Council of the F.N.C.V. decided that it had become

essential that paid professional assistance was needed to cope with the increasing

amount of work which was being handled by the treasurer and his assistant.

As an increase in expenditure was inevitable, Council made provision to

partly cover this for the year 1967. During the year however, the magnitude

of this increase became more apparent, and the Council proposed a new scale

of subscriptions that would cover it.

The new subscription rates were placed before the September General

Meeting of the F.N.C.V., and after discussion were approved and adopted as

from 1st January 1968.

As country members and subscribers as well as ordinary members will

be asked to bear the increase, a few words may not be amiss about our main

link with our country colleagues

—

"The Victorian Naturalist".

Our editor endeavours to make The Naturalist a quality magazine, that

offers reading for the scientific expert, and the newcomer to natural history.

(Not an easy task). Quality however costs money, and The Victorian Naturalist

for 1967, for which you have paid $4.00, will in fact cost $5.00 to print and

post to you. The March issue of 48 pages cost 90 cents per copy to print and

post. Of course, some of this extra cost is covered by generous grants (for

mammal and bird articles) from the Ingram Trust, but an amount will also

be seen reflected in the deficit for the year 1967.

I sincerely hope that these few words help soften the blow as you write

your cheques for the new 1968 subscriptions, which are shown below.

D. E. McINNES,
Treasurer F.N.C.V.

SUBSCRIPTIONS, 1st JANUARY 1968

Ordinary Members $7.00

Country Members $5.00

Joint Members $2.00

Junior Members $2.00

Junior Members receiving The Victorian Naturalist $4.00

Subscribers to The Victorian Naturalist $5.00

AfliHated Societies $7.00

Life Membership (reduction after 20 years membership) . . $140.00
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close to na.±ure
How many of us realize just how close we are to nature; and with what little

effort it can be studied?

From the fluttering moth at a lighted window, to the spiders in the darkest corner
of our garden shed; the wonders of the natural world are numerous—to the careful
and patient observer!

This is a series in which a look is taken at some of these creatures which
make up this "world in the garden". The aim is not to provide a completely
scientific treatise on each subject; but rather to provide enough general detail to
stimulate an interest in the things around us.

If the series encourages us not only to look; but to see something in what we are
looking at, then it will have served its purpose.

The present spell of warm weather

has brought with it, earlier than usual,

one of the most fascinating members
of the order of true flies (Diptera). It

is one in which the powers of flight

have reached a remarkable stage of

perfection; and during these warmer
days, the fly may be seen busily en-

gaged about the various flowering

shrubs in the garden.

This insect which intrigues me so,

and which has very likely had the

same effect on many readers, is a

member of the family of Hoverflies

(Syrphidae).

With its striking black and yellow

barred abdomen, and unmistakably

large compound eyes, it hovers above

a particular plant with wings invisible,

save for the blur of speed as the sun-

light catches their gauzy surface.

One unintentional movement on the

part of the watcher, and the insect

disappears—to re-appear three or four

feet away, either above or to one side.

The members of this family are

quite diverse in their form, coloring,

and habits; but the one described is

one of the assets of the garden.

The larva of Syrphus viridiceps

feeds on aphids voraciously. In fact

in this regard it almost equals the well

known lady-bird and its larva. The
coloring of this maggot is generally

of pale-green, with a lighter stripe

running lengthwise along the back.

The feeding aphids are approached

while feeding; one is singled out by
the larva, secured by the mandibles,

and held until the juices have been
extracted. The empty body is cast

aside, and the process repeated until

the larva has satisfied its appetite.

The larva pupates in its final larval

skin, which becomes the puparium,

and is usually attached to a leaf of a

plant.

Another species, Eristalis tenax, is

remarkably like the hive bee in appear-

ance, but which of course, on closer

inspection, may be distinguished from
the latter due to there being only two
wings instead of four. The larva of

this introduced Drone-fly, is common-
ly called the "Rat-tailed Maggot". A
full account of this species may be

read in the Vict. Nat. 82, 49-51.

Other species of Hover-fly are quite

small and would almost certainly be

overlooked unless one was searching

deliberately for them.

Having always noticed these gar-

den Hover-flies only during their hours

of seemingly unending activity, I was

interested to know where and when
they rested. This answer (at least for

myself), was provided quite by acci-

dent.

Recently, I was idly shining a

torch beam amongst the foliage of one

of the trees of the garden, in this case

the Willow-leaved Peppermint {Euc.

nichollii), when my attention was

drawn to several individual leaves.
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On each rested a fly, ready for im-

mediate flight.

Here in fact were the "resting"

Hover-flies; and although this was
night time, their reflexes were appa-

rently not very much reduced in

speed from the spHt-second actions

of dayUght hours.

And for those readers who have as

yet not seen these masters of aero-

batics, look for them during the sum-
mer months, hovering and darting in

the sunlight; and very likely you may
wonder as I have—do these flies gain

as much pleasure from doing these

manoeuvres, as I gain from watching

them?

The large compound eyes may
be seen to form almost the
major part of the head of the
fly. Note also the characteris-
tically shaped antennae, ter-

minating with a bristle.

Photos: G. Ward
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VICTORIAN ORCHIDS
No. 12

Greenhoods

in

General

By C. E. Gray

Nodding Greenhood PterostyKs nutans.
Photo: Author

In the flush of Spring flowers, many
orchids appear, their interest being

more in the unusual flower forms
than in colour. Green flowers are

always unusual, and to come upon
a large colony of one of the green-

hood species is one of Springtime's

joys. The Nodding Greenhood {Pte-

rostylis nutans) so widespread in

cooler parts, is one of the early Spring

products. With its rosette of ground-

level leaves surrounding the flower

stalk and head bent forward, it is hard

to mistake. Many other members of

this large and diverse genus are not

so easily distinguished.

Just how diversified the genus is

may be seen from the following list

of variations:

(1) flowers may be green, brown,

or whitish, with any combination of

these components;

(2) flowers may be solitary, several

or many;

(3) the joined lateral sepals may
be bent up to embrace the flower, or

down to reveal the interior;

(4) leaves may be present or ab-

sent at flowering time;

(5) leaves may be in a rosette

circling the stem, or on a separate

stem, or appear as stem leaves up the

stem (one species in Victoria

—

P.

barbata—has a rosette of many layers

of leaves which grow up on to the

stem making quite a dense tuft)

;

(6) there are greenhoods in flower

throughout the year.

The characteristic hood is formed
by the lateral petals and the dorsal

sepal in conjunction. The lateral

sepals are joined in front of the

flower. There are 38 Greenhoods re-

corded for Victoria.
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studies of Soil Seed in Snow Gum Woodland

(E. paucifiora Sieb. ex Spreng var. alpina (Benth.) Ewart)

Truda Howard and

D. H. ASHTON*

The brief survey of soil seed in Vic-

torian plant communities carried out

by the senior ecology class in 1965

was continued in 1966 with a detailed

study of soils from sub-alpine wood-
lands of E. paucifiora var. alpina at

an altitude of 4700 feet at Lake
Mountain, Victoria. The primary aim

of the study was to investigate the va-

riation of germinable seed with depth

in an unburnt stand and to make a

limited comparison with that in an

adjacent stand that had coppiced fol-

lowing the 1939 bushfires.

The stands and general environment

The unburnt stand consisted of well-

spaced trees 30-40 feet high with

flat-topped crowns and trunk dia-

meters of 2-3 feet. The floor of the

stand was grassy and consisted largely

of Poa australis var. alpina and var.

latifolia. Dicotyledonous herbs such

* Botany School, University of Melbourne.
The work was carried out by the following

final year B.Sc. students: P. B. Adams, J. A.mos,
D. J. Chalmers, Kay Dixon, O. A. Gyles, Mar-
garet Heppel, J. Hill, Truda Howard, R. King,

J. E. Ong, J. Osborne, A. Pyliotus, P. Saenger,
Kath Stringer, F. G. Swindley, G. K. Thomason,
R. Zitkevicius. W. D. Incoll, G. L. Morrison,
R. O. Squire and A. A. Thornley were final

year students of the Forestry School.

as Viola hederacea Labill., Hydroco-
tyle hirta R.Br, and Oreomyrrhis andi-

cola Endl. were abundant, but low

shrubs such as Hovea longifolia A.

Cunn. and Oxylobium alpestre F.v.M.

were widely scattered although still

conspicuous. The burnt stand car-

ried a continuous canopy with thin

coppiced stems 20-25 feet high. The
grassy floor was similar to the unburnt

stand but the shrub layer consisting

of Oxylobium alpestre and Helichry-

sum thyrsoideum (D.C.) Willis and
Morris was better developed in spite

of recent dying out of the composite

component. The alpine humus soils

of the area are generally thin and the

rhyodacite parent material may occur

anywhere up to 2-4 feet below the

surface. The friable loamy top soils

to depths of 12-18 inches are very

high in organic matter (10-25%)
and the sub soils are yellow to brown
sandy clay loams. The climate of

Lake Mountain is characterized by
reliable high rainfalls of about 75

inches per year, of which perhaps

one-third falls as snow. The summers
are mild and the winters very cool.
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Methods

Soil was carefully excavated from
six random sites each measuring 7i x
10 inches in each stand in early

March 1965. In the unburnt stand

layers of soil were cut from excised

blocks at depths of 0-1, 1-2, 3-4, and
6-7 inches, thus reducing contamina-

tion to a minimum. In the burnt stand

it was only possible to collect the sur-

face one inch due to the limited time

available. All samples were sieved

of roots, rhizomes, corms, tubers and
rock in the laboratory, and after

thorough mixing, divided into two
sub-samples of equal weight. One half

was placed over seed-free sand in

8 inch pots in the glasshouse, whilst

the other half was given a preliminary

stratification at 2°C for 4 weeks. The
soil was kept moist from April 1965

until February 1966, and seedlings

were counted and removed as they

could be identified. After about 3

months, when the main flush of germ-

ination had passed, the soil was turned

over. Very little further germination

occurred in either treatment in the sub-

sequent 9 months, hence the experi-

ment was terminated in February 1966.

Species occurring within 5 feet and
20 feet of each collection site were

noted for comparison with germina-

tion data.

Results and Discussion

The data are summarized in Tables

1 and 2 and are expressed as both the

mean number of seed germinating

per square foot and the frequency of

occurrence of the species in the 6

sites. The mean density of germinable

seed is 151 per square foot from
0-2'' in the unburnt Snow Gum stand

and is therefore very similar to that

obtained for some wet Messmate
(E. obliqua) forests over the same
depth (Carroll and Ashton, 1966).

The density of seed in the top 1 inch

of soil in the stand burnt-over in

1939 is however only 23% of that in

the unburnt stand. The reason for this

great reduction is obscure: it is pos-

sible that seed stored in the surface

inch of soil was either destroyed by
the fire or subsequently induced to

germinate, but because of the in-

creased competition for light and
moisture caused by the continuous

tree cover many of the species have
not yet been able to make significant

additions of seed to the soil. The effect

of stratifying the soil was unexpec-
tedly inconclusive. The aggregate of

all species showed that the stratified

samples had a germinable seed den-

sity of 99% of that of the controls

in the top inch of soil and a value of

80-90% in the lower layers. Both
Oreomyrrhis andicola and Poa austra-

ils alpina showed improved germina-

tion density following stratification

of the mature stand soil, but these

trends were exactly reversed in the

soil of the younger stand. In view of

the fact that no statistical differences

could be established between the treat-

ments for any of the species or aggre-

gates of them it was decided to com-
bine all results for each depth in

Tables 1 and 2. The apparent lack of

need for cold treatment in these

results suggests that the seeds were
already stratified by the snow blanket

of winter or by chilling of the soil on
cool nights in summer.
One of the most conspicuous re-

sults is the sharp decrease in germin-

able seed with depth. Such a relation-

ship has been reported from various

parts of the world by many workers

(quoted in Major and Pyott, 1966).

In the mature Snow Gum woodland
it is estimated that 83% of the total

seed to a depth of 7 inches is found

in the topmost inch. This is probably

a direct reflection of the recent net

additions of seed to the soil surface,

and is probably very much influenced

by the quantitative floristic composi-
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tion of the immediate summer's seed

crop. The density of seed from 1 to 7

inches is uniformly low. Species such

as Hydrocotyle hirta, Oreomyrrhis

andicola, Hypochoeris radicata, L.,

Luzula campestris, (L.) D.C. in Lam.
and D.C, Carex breviculmis R.Br,

and Poa australis alpina show a very

great reduction in density below one

inch depth, whereas species such as

Asperula gunnii, Hk.f., Oxalis corni-

culata L. and Gnaphalium purpureum
L. are more uniformly distributed

with depth. The seed of common
species such as Poa australis was
found to be very local in distribution

suggesting that collection of seed into

caches by insects such as ants or bugs

had occurred. (Wheeler, 1926; Grose,

1960). Major and Pyott (1966) right-

ly point out that the floristic composi-

tion of the soil borne seed is an inte-

gral part of the total potential flora

of an area. A comparison of the flo-

ristic frequency of species of germin-

able seed with the frequency of living

plants within 5 feet and 20 feet of the

collection sites shows some interesting

features. The incorporation of seed

into the soil at a particular site will

depend on the quantity of seed pro-

duced, its viability, dormancy, longe-

vity, the vulnerability to parasites and
consumers, and the ease of its dis-

persal. In some cases the frequency of

occurrence of the seed species in the

soil is well correlated with the fre-

quency of parent plants in the vicinity,

e.g. Oreomyrrhis andicola, Hypochoe-
ris radicata, Asperula gunnii, and Poa
australia agg. and in the young stand,

Hydrocotyle hirta. A conspicuous

number of species which are dominant

or frequent in both stands are com-
pletely absent from the soil samples.

These include Eucalyptus pauciflora

var. alpina, Oxylobium alpestre,

Lagenophora stipitata and in the burnt

stand Stylidium graminifolium Swartz

and Ranunculus hirtus Bks. p. Sol. It

is likely that rapid destruction of seed

by insects, birds and mammals is im-

portant, although poor seed set and
low viability may be a contributing

factor. It is known that ants harvest

eucalypt and grass seeds from the

soil and that insect larvae destroy

seed of many species on the plant. On
Mt. Howitt for example, the embryos
of 50% of seed collected from Hovea
longifolia bushes had been destroyed

by larvae.

Several species were recorded with

high frequency in the soil but were
absent or extremely rare in the stands.

These species included Luzula cam-
pestris, Carex breviculmis R.Br., Oxa-
lis corniculata, and in the unburnt
stand, Hydrocotyle hirta. It is possible

that these species were either pre-

viously present in high numbers on
the stands or else they have an effi-

cient means of dispersal from more
distant sites.

The species with the greatest den-

sity of germinable seed in the soil

were Oreomyrrhis andicola, Hydro-
cotyle hirta, and Luzula campestris.

In general all the germinable species

were herbaceous—the only woody
species was a single germination of

Hovea longifolia.

The exact means by which species

are incorporated into the soil is varied.

It is possible that it may occur by
seed drifting into the friable top soil

in dry weather, by burial due to dis-

turbances of animals or by the storage

and abandonment of seed in galleries

by insects such as ants. The soil storage

of seed is of considerable impor-
tance in the plant community follow-

ing the advent of fire or wind throw.

The composition of the colonizing

species after catastrophes or disturb-

ance may depend as much on the

storage of seed in the soil as on the

current seed crop.
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Table 1

Unburnt Stand

Occurrence in 6 sites Density germinable seed

living plants germinable
per sq. foot

oPECIES seed 0-1" 1-2" 3-4" 6-7"

5 ft 20 ft O-l'' 1-7"

radius radius

Eucalyptus pauciflora alpina 3 4 - -
Oxylobium alpestre 1 3

Lagenophora stipitata 3 4 :
Helichrysum sp. 1 3 - - - -

Prasophyllum suttonii 1 1 - - - -

Ranunculus hirtus 2
Oreomyrrhis andicola 6 6 6 4 37-6 11 0-3 0-9

Viola hederacea 5 6 5 0-2 0 4 0-4 10
Poa australis alpina 6 6 3 2 1-9 0-2 0-5

P. australis latifolia 6 6 3 0-7

Senecio quadridentatus 4 5 2 0-2

Hypochoeris mdicata 4 4 6 2 7-6 0-2 0 2 0-2

Asperula gunnii 4 4 3 3 0-6 0 6 0-2 0-4

Hovea longifolia 1 1 1 0-2

Stylidium graminifolium 1 2 2 0-2 0-2 0-2
Danthonia setacea 3 1 0-2 0-2

Luzula campestris 1 6 5 26-5 2-4 0-3 0-2

Rumex acetosella 2 1 1 3-4 11 0-2

Hydrocotyle hirta 1 4 2 50-6 0-2 1-8

Gnaphalium purpureum 3 2 1-5 0-2 0-2

Carex breviculmis 6 6 6 6 11 1-3 11
Cerastium glomeratum 2 0-8

Oxalis corniculata 5 6 1-4 1-4 4-2 2-7

Cotula filicula 1 0-8

Agrostis sp. 1 1 0-3 0-2
Vulpia bromoides 3 1 0-5 0-2 0-2
Scirpus antarcticus 2 0-3 0-5 0-2
Halorrhagis tetragyna 2 0 5 0-2
Epilobium glabellum 1 0-2
Juncus (pauciflorus?) 1 0-2

Totals 140 6 10-5 8-6 9 6
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Table 2

1939 Burnt Stand
...

Species

Occurrence in 6 sites 1

living plants

5 ft 20 ft

radius radius

Germinable
seed

Density
germinable
seed per

sq. ft.

0^1 inch

Eucalyptus pauciflora alpina _ 4 _ -
Oxylobium alpestre 5 6 — —
Stylidium graminifolium 6 6 _

Ranunculus hirtus 3 4 - -
Poa australis alpina 6 6 2 8-8

P. australis latifolia 6 6 1 0-2

Oreomyrrhis andicola 6 6 6 7-7

Hydrocotyle hirta 6 6 6 5-7

Viola hederacea 4 6 3 2-2

Asperula gunnii 5 6 4 2-2

Luzula campestris 1 1 6 2-2

Oxalis corniculatus 4 1-4
Carex breviculmis 4 11
Vulpia bromoides 1 0-3
Scirpus antarcticus 1 0-3

Totals 321
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Notes on the Vegetation of the Ninety Mile Beach

(Long Island) at Lakes Entrance

By V. N. Jernakov

The Ninety Mile Beach is one of the

most interesting geographical pheno-

mena in Gippsland. It especially at-

tracts naturalists, who can find here,

special coastal and sand dune plants.

The author had the opportunity to

visit the Ninety Mile Beach (Long

Island)* opposite the Lakes Entrance

Township, 200 miles east of Mel-

bourne, and to collect plants and make
some observations (Fig. 1).

The result of these observations is

presented in this paper.

In Prof. Hills' book, "The Physio-

graphy of Victoria" (1960, pp. 230-

232), we find this description of the

Ninety Mile Beach:

"The Victorian coast along the Ninety
Mile Beach, from Corner Inlet eastwards,

affords an excellent example of a coast-

line of submergence. Commencing east

* This part of the Ninety Mile Beach on Broad-
bents' map No. 185 is called Long Island. In
future we shall use only this name.

of Tarraville, the coast is formed by a
long sand ridge behind which is a nar-

row lagoon, parts of which have been
silted up, forming swamps. Behind the

lagoon again, is an earlier coastline,

which was formed when submergence
first took place. . . . The sand ridge

forming the present coast is an off-shore

bar. It was built up by the attack of the

breakers some distance off the former
shore, on the gently-shelving, gravelly
and sandy sea floor produced by the

submergence of the seaward edge of the

East Gippsland Plain."

Long Island extends from north-east

to south-west.

The length of the island (from en-

trance to former natural outlet), is

about four miles, with the width fluc-

tuating from 500 to 1000 feet. The
average height of Long Island is about

25 feet above sea level; and the western

part is approximately 30 feet, and in

the eastern part about 15 feet. The
highest points in the western part rise

about 35 feet, near where the Pilot

Station stands, and the footbridge.
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Long Island is connected with the

township of Lakes Entrance by a foot-

bridge, opposite which there are buil-

dings and a crossing for the people to

the seashore. Here, the dune is fenced

by wire (about one mile) to prevent

damage to it.

Near the Pilot Station on the

northern shore, are situated jetties and

about a dozen houses. Along the front

of the houses are planted eucalypts,

cypresses, and pines (Pinus radiata)

.

Between Lakes Entrance township

and Long Island, flows salt water

—

Cunninghame Arm (Reeves River)—
with an average width of about quarter

of a mile. The natural outlet of the

Arm was about three miles east of the

footbridge, and is now non-existent;

having been filled by drifting sands.

The entrance to the ocean is an artifi-

cial one opened to shipping in July

1889.

The eastern part of Cunninghame
Arm is being gradually overgrown by

Sea Rush {Juncus maridmus)

.

The seaward side of the island has

a straight line, while the landward side

to the Cunninghame Arm is slightly

curved.

The climate of Lakes Entrance is

mild and maritime. In autumn and

winter, it is about 10 degrees warmer

than it is in Melbourne. The average

annual rainfall at Lakes Entrance is

28.96 inches.

Long Island consists of dunes which

stretch along the shore, and the top

of the dunes has a more or less

rounded shape. Sometimes blowouts

and depressions are found.

The off-shore bar, or outer barrier

as we are calling it here, has a steep

slope (40°) to the Cunninghame Arm
and a gentle slope (20°) to the ocean,

ending in a wide beach consisting of

fine pale yellow iron-oxide stained

quartz sand, and covered by shells.

Between 5% and 10% of the sand

consists of shell fragments (mainly

calcium carbonate). (Bird, 1965.)

The summit of the outer barrier

and its slope to the Cunninghame
Arm, are covered by dense and luxu-

riant vegetation, especially in the

north-western part of Long Island.

The vegetation consists of trees,

shrubs, lianas and herbaceous plants.

The trees reach about 35 feet in height.

Those growing on the southern open
slope have trunks and branches curved

towards the mainland—the result of

southerly and south-westerly winds

blowing from Bass Strait. At the end
of December some of the shrubs and
herbaceous plants were in bloom.

Of wild animals, only rabbits were
recorded.

Almost all the northern slope of the

main dune (from the Pilot Station to

the footbridge) is covered by trees,

dominated by Coast Banksia {Banksia

integrifolia) , which forms the upper

storey, and reach 35 feet in height,

with trunks two and a half feet in

diameter. One tree had a diameter of

four feet. Some of the trees are

covered by sand, and therefore it is

rather difficult to determine their real

height.

The next storey consists of Moun-
tain Pepper {Drimys lanceolata) up
to 18 feet high, which form a dome-
shaped crown. Coast Tea-trees

{Leptospermum laevigatum) growing
in groups reaches a considerable size,

up to 12 feet high, and 9 inches trunk

diameter. Both species are very abun-
dant.

Coast Wattle {Acacia longifolia var.

sophorae) also grows here, reaching

the height of a man, and is important
in the stabilization of coastal sand
dunes.

In addition, the following may be
observed—Coast Beard-heath {Leuco-
pogon parviflorus), lonely specimens
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of Coast Daisy-bush {Olearia axillaris)

which reaches 6 feet in height with

trunks 3 inches in diameter, and small

solitary trees of Coast Everlasting

{Helichrysum gunnii) of similar

height.

Sea-box {Alyxia buxifolia) in full

bloom, reaches 7 feet in height and

grows in groups, mostly near the shore.

Single African Boxthorn {Lycium afri-

cum) are seen, reaching a height of

11 feet. Seaberry saltbush {Rhagodia

baccata), and Hazel Pomaderis {Po-

maderis aspera) also have been re-

corded.

On the open space on the foredunes

and dunes, especially on the southern

slopes, grows a noteworthy shrub pe-

culiar to sand dunes—the Cushion

Bush {Calocephalus brownii), which

forms very dense rounded silver-white

clumps up to 5 feet high and 7 feet

across, with small to minute white

linear leaves flat against the stems

(Fig. 2). On the sand were clearly

distinguished the carmine flowers of

the Angular Noon-flower {Carpobro-

tus acquilaterale) , which is only 7

inches in height and grows in small

clumps. Here can be found a few

specimens of Coast Groundsel (Sene-

cio spathulatus) up to 15 inches high.

The top and the southern slope of

the foredunes are abundantly covered

by Hairy Spinifex {Spinifex hirsutus)

and introduced Marram Grass {Am-
mophila arenaria). The latter grows

in tussocks up to four feet high, with

here and there bare places of several

square feet between them.

On Long Island there is a special

plant nursery growing bulk supplies

of Marram Grass—a very effective

sand-binder for use in local beach

reclamation.

In several parts of the island the

Soil Conservation Authority has plan-

ted Marram Grass on the dunes and

such places are fenced (Fig. 3). Only

on the extreme north-western part of

the island are there small areas of

sand without vegetation.

Traces of old tree felling, mostly of

Banksia integrifolia, can be found in

the north-western part of the island.

In these places grow Austral Sarsa-

parilla (Smilax australis), Small-leaf

Clematis {Clematis microphylla)

,

Climbing Lignum {Muehlenbeckia

adpressa) and Dolicos (Dolicos ligno-

sus) . Smilax australis trails on the

sand and on the fallen trunks and

branches. Weeds represented were:

Curled Dock (Rumex crispus), and

Purple Groundsel {Senecio elegans).



Fig. 3. Ammophila arcnaria,

an effective sand binder
planted on dunes.

Photo: Author

On the schematic profile of Long

Island (Fig. 4), made about 700 feet

to the west of the footbridge, can be

seen the distribution of the vegetation

on the sand dunes. For approximately

300 feet from the shore, the beach is

covered by shells, and then begins fore-

dune about 14 feet high and 100 feet

wide. On the foredune first vegetation

appears, and comprises Ammophila
arenaria and Spinifex hirsutus, be-

tween which are scattered Calocepha-

lus brownii and Senecio spathulatus.

Between foredune and the main
dune there is a hollow about 70 feet

wide. The main dune has a width of

80 yards. On the gentle southern slope

of this dune may be found Ammophila
arenaria, Bidgee-widgee {Acaena an-

serinifolia) ,
Carpobrotus acquilaterale,

Senecio spathulatus, Calocephalus

brownii, Olearia axillaris, and Heli-

chrysum gunnii.

-^FOREDUNE

V BrNKSIA INTEGR I FOLIA IHELICHRYSUM GUNNll T S LN LCI 0 S PAT H ULATUS

toRIMYS LANCLOLAFA 9 0LEARIA AXILLARIS ^ PhRAGM ITLS COMMUN I S
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Fig. 4. A schematical profile of Long Island showing distribution of vegetation. The profile was
made to the west of footbridge.

Drawing : Autho r
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Fig. 5. A view eastwards from footh
Red Bluff with CuiniinK'hanie Arm

r liarrier at Lakes Entrance, looking

On the top grows Banksia integri-

folia, Acacia longifolia var. sophorae,

and Drimys lanceolata. On the steep

northern slope are found Banksia in-

tegrifolia, Rhagodia baccata, Lycium
africum. Then occurs a flat strip of

shore (about 50 feet wide), where
grows Banksia integrifolia and Lycium
africum. Over these climb Smilax
australis, Muehlenbeckia adpressa and
Dolicos lignosus. The Common Reed
{Phragmites communis) can also be
found here. The soil is richer in humus
than on the southern slope or on the

top of the dune, and therefore the

vegetation is more luxuriant. The
whole strip between sand, beach and
dune is covered with dry leaves, bran-
ches and cones.

The main dune is sharply distin-

guished from the foredune by colour.
While the foredune has a slightly

green-grey colour, the main dune has
a green tint with lighter coloured
spots.

340

The eastern part of Long Island is

distinguished from the western part,

because it is not so densely covered

by trees, and large trees are almost ab-

sent. Here can be seen Acacia longi-

folia var. sophorae, which reaches

only 3-4 feet in height, Olearia axil-

laris and Calocephalus brownii, which

is also small.

Between the main dune and Cun-
ninghame Arm lies a broad strip co-

vered by shrubs, and with solitary

trees of Banksia integrifolia, which in

this area do not grow large (Fig. 5).

Here Leptospermum laevigatum is

also not very big. Near the Cunning-

hame Arm, the sand is covered by

sedges, Carex jackiana and Juncus

maritimus, and therefore the areas of

bare sand appear less frequently. Here

and there may be found Clematis mi-

crophylla with fruits, while in depres-

sions and near the Cunninghame Arm
may be seen Austral Glasswort (Sali-

cornia australis) and Seablite (Suaeda

maritima)

.
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1. Banksia intcgrifolia; 2. Acacia (uiuiijolia var
hirsutus; 5. Ammophila arenaria.

During the excursion were collected

45 species, which relate to 24 families

and 40 genera. In the first place come
Compositae—12 species (26.7%),
then Gramineae—4 (8.9%) and Che-
nopodiaceae—3 species (6.7%).

Here we find typical psammophyte
plants with long horizontal roots (e.g.,

Spinifex hirsutus), and also halophyte

plants (e.g., Suaeda maritima) which
latter are indicators of salted soils.

Most of the plants belong to xerophy-

tes and mesophytes.

It would be of value to make a

complete list of all plants growing on
the Ninety Mile Beach and to ascer-

tain the regularity in their distribu-

tion.

In conclusion it is necessary to men-
tion a positive factor—the wishes of

the Soil Conservation Authority and
Lakes Entrance Foreshore Committee
of Management to reclaim these dunes
by fencing them and planting Ammo-
phila arenaria. These measures are in-

deed welcome and it may a worth-

sophorac; 3. Caloccphahts brotvnii; 4. Spinifex

Photo: Authoi-

while suggestion that they be extended

to other parts of the Ninety Mile

Beach.
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On the top grows Banksia integri-

foha. Acacia longifolia var. sophorae,

and Drimys lanceolata. On the steep

northern slope are found Banksia in-

tegrifolia, Rhagodia baccata, Lyciuin
africum. Then occurs a flat strip of
shore (about 50 feet wide), where
grows Banksia integrifolia and Lycium
africum. Over these cHmb Smilax
australis, Muehlenbeckia adpressa and
Dolicos lignosus. The Common Reed
iPhragmites communis) can also be
found here. The soil is richer in humus
than on the southern slope or on the
top of the dune, and therefore the
vegetation is more luxuriant. The
whole strip between sand, beach and
dune is covered with dry leaves, bran-
ches and cones.

The main dune is sharply distin-
guished from the foredune by colour.
While the foredune has a slightly
green-grey colour, the main dune has

spof^^^"
^'"^ lighter coloured

The eastern part of Long Island is

distmguished from the western part,

because it is not so densely covered

by trees, and large trees are almost ab-

sent. Here can be seen Acacia longi-

folia var. sophorae, which reaches

only 3-4 feet in height, Olearia axil-

laris and Calocephalus brownii, which

is also small.

Between the main dune and Cun-

ninghame Arm lies a broad strip co-

vered by shrubs, and with solitary

trees of Banksia integrifolia, which in

this area do not grow large (Fig. 5).

Here Leptospermum laevigatum is

also not very big. Near the Cunning-

hame Arm, the sand is covered by

sedges, Carex jackiana and Juncus

maritimus, and therefore the areas of

bare sand appear less frequently. Here

and there may be found Clematis mi-

crophylla with fruits, while in depres-

sions and near the Cunninghame Arm
may be seen Austral Glasswort (5a/'-

cornia australis) and Seablite (Suaeda

340

During the excursion were collected

1 species, which relate to 24 families

id 40 genera. In the first place come
ompositae— 12 species (26.7%),
len Gramineae—4 (8.9%) and Che-

ipodiaceae—3 species (6.7%).
Here we find typical psammophyte

iants with long horizontal roots (e.g.,

.-pinifex hirsutus), and also halophyte

ijlants (e.g., Suaeda maritima) which

latter are indicators of salted soils.

Most of the plants belong to xerophy-

los and mesophytes.

It would be of value to make a

i-omplete list of all plants growing on
the Ninety Mile Beach and to ascer-

tain the regularity in their distribu-

In conclusion it is necessary to men-
tion a positive factor—the wishes of

the Soil Conservation Authority and
Lakes Entrance Foreshore Committee
of Management to reclaim these dunes

by fencing them and planting Ammo-
phila arenaria. These measures are in-

deed welcome and it may a worth-

while suggestion that they be extended

to other parts ot the Ninety Mile
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Below appears a list of plants collected by the author during the excursion on
Long Island:

* Indicates introduced plants.

Botanical name

Fam. Gramineae
*Ammophila arenaria

Pragmites communis
Spinifex hirsutus

^Sporobolus capensis

Fam. Cyperaceae
Carex jackiana

Fam. Restionaceae
Calorphus laterifloras

Hypolaena fastigiata

Fam. Juncaceae
Juncus maritimus

Fam. Liliaceae

*Smilax australis

Fam. Santalaceae
Exocarpus cupressiformis

Fam. Protaceae
Banksia integrifolia

Fam. Polygonaceae
^Muehlenbeckia adpressa
'^Rumex crispus

Fam. Chenopodiaceae
Rhagodia baccata
Salicornia australis

Suaeda maritima
Fam. Aizoaceae (Ficoideae)

Carpobrotus acquilaterale

Fam. Ranunculaceae
Clematis microphylla

Fam. Winteraceae
Drimys lanceolata

Fam. Rosaceae
Acaena anserinifolia

Fam. Leguminosaea
Acacia longifolia var. sophorae
*Dolicos lignosus

Fam. Geraniaceae
Pelargonium australe

*P. graveolens
Fam. Euphorbiaceae

Euphorbia sp.

Fam. Rhamnaceae
Pomaderis aspera

Fam. Myrtaceae
Leptospermum laevigatum

Fam. Epacridaceae
Leucopogon parviflorus

Fam. Primulaceae
Samolus repens

Fam. Apocynaceae
Alyxia buxifolia

Fam. Solanaceae
*Lycium africum
Solanum aviculare

342

Abundance
according to

Common name Drude's scale

Marram Grass Soc
Common Reed Sp.'
Hairy Spinifex Soc.

Rat-tail Grass Sol.

Sedge Sp.

Spreading Rope-rush Sp.

Tassel Rope-rush Sol.

Sea Rush Sol.

Austral Sarsaparilla Sp.

I—nerry DaiiaJi oOl.

Coast Banksia Soc.

Climbing Lignum Sol.

Curled Dock Sol.

Seaberry Saltbush Sol.

Austral Glasswort Sp.

Seablite Sp.

Angular Noon-flower Sol.

Small-leaf Clematis Col.

Mountain Pepper

Bidgee-widgee Sp.

Coast Wattle Soc.
Dolicos Sol.

Austral Storks-bill Sp.
Scented Pelargonium Sol.

Spurge Sol.

Hazel Pomaderis Sol.

Coast Tea-tree Cop.

Coast Beard-heath Sp.

Creeping Brookweed Sol.

Sea-box Sp.

African Boxthorn Sol.

Kangaroo-apple Sp.
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Fam. Campanulaceae
Lobelia anceps

Fam. Compositae
Brachycome graminea
Calocephalus brownii
Cassinia aculeata

Gnaphalium luteo-album
Helichrysum gunnii
H. ferruginium
Hypochaeris radicata

Olearia axillaris

*Senecio elegans
S. lautus

S. linearifolia

S. spathulatus

Angled Lobelia Sol.

Grass Daisy Sol.

Cushion Bush Cop.
Common Cassinia or
Dogwood Sol.

Jersey Cudweed Sol.

Coast Everlasting Sp.

Tree Everlasting Sol.

Flatweed or Cat's-ear Sol.

Coast Daisy-bush Sp.

Purple Groundsel Sp.

Variable Groundsel Sol.

Forest Groundsel Sol.

Coast Groundsel Sol.

Photoflora '68

Nature photographers are invited to

participate in Photoflora '68, the fifth

photographic competition and exhibition

organized by the Native Plant Preserv-
ation Society of Victoria.

Entries of 35 mm. colour transparen-
cies are invited in the following sections:

A. Victorian wildflowers, excluding
orchids.

B. Victorian orchids.

C. "In the bush with a camera."
D. Australian wildflowers not norm-

ally found in Victoria.

Trophies will be awarded in each
section.

Entries close on 5th February, 1968,
and entry forms with full particulars

are obtainable from the Competition
Secretary, Miss B. C. Terrell, 24 Seymour
Avenue, Armadale, 3143.

Public screenings of accepted slides

will be held in March and April, 1968,
at Albury, Bairnsdale, Bendigo, Boort,
Geelong, Hamilton, Launceston, Mans-
field, Melbourne, Mildura, Mornington,
Morwell, Ringwood, Shepparton and
Warrnambool.

Mammal Survey Group

Mammals of the Metropolitan Area

In addition to the surveys being undertaken further afield, the Mammal
Survey Group is commencing a survey of the mammals of the Metropolitan

area. This will be based largely on locality records for mammals in the Mel-

bourne suburbs, with attention being directed initially at the two possums

common in Melbourne, the ringtail Pseudocheirus lanuginosus and the brushtail

Trichosurus vulpecula.

The group therefore requests all F.N.C.V. members to help. Reports of

sighting of either of these possums (or any other non-domestic mammal)
would be greatly appreciated in expanding our records. All data will be plotted

on a map of the Melbourne area. Specific details of localities are needed, so

that they can be pin-pointed in a street directory, with details of date, time of

day and surroundings.

Information should be sent to the Hon. Secretary, Mammal Survey Group,

39 Huntingtower Road, Armadale 3143.
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CONSERVATION
Because of the importance of this topic, it was felt that a summary of

Mr. A. Dunbavin Butcher's address at the October meeting of the F.N.C.V.

should appear in the main text of the magazine, rather than in the General

Meeting Report.

Two quotations laid the foundation

for this address on "The Philosophy

of Conservation within the Depart-

ment of Fisheries and Wildlife". The
first was taken from an editorial

headed "Conservation", in the "Chi-

cago Tribune" this year.

. . . Conservation's best chance de-

pends on the defence of the natural en-

vironment, by people with nothing more
to gain than helping the earth remain
habitable. We all depend on the world,

which man did not make, and had better

not pollute much further than he already

has."

The second quotation was taken

from a publication from the White
House in America, entitled "Restoring

the Quality of our Environment".

This was a report by a Science

Advisory Committee to the President.

. . . Environmental pollution is the

unfavourable alteration of our surround-
ings, wholly or largely as a by-product
of man's action."

The F. and W. Department today

is moving more and more towards

environmental work; because most of

the things which have been done in

the past, and which are still being

done, will count very little indeed if

something is not done about retaining

the integrity of the environment.

This deserves the highest priority

which any organization working in

this field can give. It is appreciated

that an organization such as the

F.N.C.V. cannot move very far in this

field on its own, but if the above things

are borne in mind when dealing with

any problems, a greater measure of

success will be achieved than by

worrying about minor matters.

If we do not succeed in the environ-

mental field, the F.N.C.V. will not be

worth retaining, nor will the F. and
W. Department have any further

function. It is as simple as this.

A third quotation added weight to

this, and was taken from the same
publication from the White House as

was the second.

". ... Carbon dioxide is being added
to the atmosphere of the earth by the

burning of coal, oil, and natural gas at

the rate of six billion ton per year. By the
year 2000, there will be about 25%
more carbon dioxide in our atmosphere
than at present. This will modify the
heat-balance of the atmosphere to such
an extent, that marked changes in the
climate, not controllable, could occur."

This is what is meant by environ-

mental change. Most of us spend far

too much time in worrying about

things which anybody can recognize,

while the really important matters are

those that are overlooked—recogni-

tion is the first step towards solving a

problem.

The Department is involved with a

number of other organizations, all

vitally interested in conservation.

* * *

Land Utilization Advisory Council

This is the most important conserv-

ation activity in Australia today, but

the majority of the population are

unaware of its existence. This point is

emphasized by the fact that last year,

an allegation was made that a lyre-

bird had been shot in Sherbrooke
Forest, which led to editorials, feature

articles and letters, appearing in the
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daily press. That same month, only

one Melbourne newspaper reported

a Government direction, greatly

broadening the terms of reference of

the Council.

This is where we go wrong—wast-

ing our efforts, wasting our time, and

wasting our money on the minor

passing events, and not even recogniz-

ing the major ones.

The L.U.A.C. exists for each mem-
ber to make a contribution towards

the proper utilization of the resources

of this State, and if the job of the

Council is done properly in planning

the utilization of the land as a whole,

then wildlife will really benefit because

it will have its proper place in the

development of the State.

The members of the L.U.A.C. com-
prise the Chairman of the Soil Con-
servation Authority, the Chairman of

the State Rivers and Water Supply

Commission, the Chairman of the

Forests Commission, the Secretary for

Lands, the Director of Agriculture,

the Secretary for Mines, and the

Director of Fisheries and Wildlife.

Wildlife Reserves Investigation

Committee

This committee consists of the

Chairman of the S.C.A., the Chair-

man of the S.R.W.S.C., a Commis-
sioner from the Forests Commission,

a senior man from the Lands Depart-

ment, and the Director of Fisheries

and Wildlife.

The term of reference from the

Government for this Committee is to

advise the Government on what areas

of land shall be set aside for Wildlife

use; taking into account also, the needs

of the community.

To date, every recommendation put

before the Government by this Com-
mittee has been adopted.

Western Port

Co-ordination Committee

This was set up by Cabinet to

develop Westernport Bay on a rational

basis.

The Pesticides Review Committee

The inquiry into pesticides event-

ually led to the formation of this

Committee last year. Results are not

expected to be dramatic; but gradually

the misuse of pesticides will be

checked.

The International Union for the

Conservation of Nature and Natural

Resources

Last year, the Director of Fisheries

and Wildlife was appointed to the

Committee of the Ecological Effects

of Chemical Controls on the Ecology

Commission, of the above Internatio-

nal Union. His colleagues are a Rus-

sian, a Frenchman, a Dutchman, an
Englishman, a Swiss, and an Ameri-
can.

The function of the Committee is

to examine the pesticide situation

throughout the world, and to report to

the International Union for the Con-
servation of Nature.

The Town and Country
Planning Board

This Board is conservation orienta-

ted, and is very much aware of this

position.

In this field, the Fisheries and Wild-

life Department is connected closely

with the Phillip Island Planning Order
and the Tower Hill Planning Order.

A select Committee of Parliament

has been set up to examine the ques-

tion of drainage works throughout the

State. Already the Fisheries and Wild-

life Department has given evidence on
four occasions relating to the pollution

of aquatic environment.
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The Australian

Conservation Foundation

This body has perhaps been criti-

sized for its lack of action. But up
until now, only background work has

been done. However, quite soon,

Dr. D. McMichael will take over the

Directorship, and given time, the

Foundation will become most active,

and should flourish. The headquarters

for the present, will be at Macquarie

University in Sydney, and have al-

ready been made available at no cost

to the Foundation. Later, it is hoped

to move to the proposed National

headquarters in Canberra.

The Foundation is a national body,

not political or departmental, but

members of the Executive act in their

individual capacities on the Council

itself.

A considerable amount of co-opera-

tion takes places between the Fisheries

and Wildlife Department and other

groups.

The Department is dependent to a

large extent on the Victorian Ornitho-

logical Research Group for ornitho-

logical work. The Mammal Survey

Group of the F.N.C.V. makes its con-

tribution to the conservation story of

this State. The Natural Resources

Conservation League has Government
Department representation in it, and

provides valuable assistance towards

conservation.

The Underwater Explorers and

Photographers Club made possible the

five year survey of Port Phillip Bay,

because of the lack of manpower with-

in the Department to do the job itself.

This was one of the most detailed

underwater surveys carried out any-

where, and will be most useful and

important in relation to the Carrum
Sewage Outfall question.

The Junior Chamber of Commerce
held their State convention at Marys-

ville in August last, and announced

that "Conservation" was to be their

theme for 1968, When the Federal

body meets in Melbourne this month,
the State body hopes to persuade it

to adopt "Conservation" as the Aus-

tralian program; and if this eventuates,

conservation will receive a great boost.

The Australian Association of Ad-
vertising Agencies held a "Conserv-

ation" seminar this year, and are going

to use their public-relation skills to

this end, with the Yellingbo Reserve

to be featured first.

The Bird Observers Club has given

valuable and practical assistance for

years, and has quite recently publish-

ed an excellent brochure on Serendip.

And so these are some of the

avenues through which conservation

is being looked at and paid for, in a

way we have not known before in the

history of the State; and because of

this the Department is most optimistic

of the future of the State of Victoria

from a conservation viewpoint.
* * *

Currently of course, the Fisheries

and Wildlife Department controls the

Snobs Creek Freshwater Fisheries

Research Station and Hatchery in the

north-east of Victoria. Near Lara,

between Melbourne and Geelong, is

the Serendip Wildlife Research Station.

Nothing quite like it exists in the

world; for it was purchased as a pro-

ductive farm, and has continued as

such, whilst permitting the practical

demonstration that farming and wild-

life conservation are indeed com-
patible. It is expected that in the fu-

ture, farmlands will provide a great

potential contribution to conservation

within the State.

An appeal has also been launched

to help finance research into Environ-

mental Contamination. To emphasize

this phrase, and to illustrate what

effect it can have on wildlife, it has

been found that no animal—whether

mammal, fish or bird—which has

been examined by the Department
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to date, has been free of pesticidal

residue. It appears from this, that all

areas, whether remote or not, may be

affected by atmospheric transmission

of pesticides.

Finally, tenders have been let for

the building at Heidelberg in Victoria,

of the Arthur Rylah Fish and Wild-

life Research Centre.

This Centre has been planned to ful-

fil the requirements predicted for at

least the next ten years, but remains

flexible enough to cover unforeseen

or new problems.

The Marine and Freshwater Re-

search Groups are to have access to

one hundred fish tanks with indi-

vidually controlled temperatures and
ranging in capacity from 2 gallons

to 1000 gallons. These will allow the

study of fish and molluscs under

varying degrees of salinity, tem-

perature, turbidity and oxygen levels,

thus permitting the definition of their

response to various factors in the

natural environment.

The Environmetal Studies Group
will also be able to use the aquarium
room for investigation into pollution.

Breeding studies and post mortem
examinations will be carried on by
the Wildlife Research Group in an-

other section of the building.

The Natural History Survey Room
will be virtually a reference museum
of animal specimens, but in addition,

will also have large wall maps and
banks of filing cabinets to house the

accumulating facts about the distrib-

ution and other information on native

fauna. An annexe will house the refer-

ence library, and facilities for lectures,

films, and meetings. The building is

expected to be completed in the latter

part of 1968.

This, of course, will be one of the

most important phases in the develop-

ment of the research section, and all

connected with it are looking forward

to the completion date.

AT LAST !

THE MOST
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THE NATURALIST
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—35mm single lens reflex camera with thru-the-Iens

CLC exposure meter

—

43 ELIZABETH ST.
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Notes on a Wintering Colony of Bats

By John H. Seebeck* and
E. HAMILTON-SMITHt

Introduction

On July 5th, 1966, at the request of

the Melbourne and Metropolitan

Board of Works, we visited a tunnel

forming part of the Maroondah Aque-
duct for the purpose of removing a

colony of bats, which it was considered

might be a source of pollution to

water in the tunnel. This colony

proved to consist of some 2,000

Miniopterus schreibersii, the common
Bent-winged bat, and about 20 Myotis
adversus, the Large-footed Myotis.

The bats were collected by hand-

netting and removed to the Old
Swedish Mine at Panton Hills, already

known to be a wintering colony of

M. schreibersii. It was regrettable that

a large number of animals died during

the transfer, and it is felt that this

incident along with other features of

the colony are worthy of record and
discussion. Access to the tunnel has

since been blocked to prevent re-

establishment of the colony.

Description of Tunnel

The tunnel concerned (No. 10), is

situated near Healesville, Victoria,

(Lat: 37° 40'S, Long: 145° Sl'E).

It was constructed in 1890, and is

1650 ft. in length, with a cross section

of approximately 10 ft. in width and
from 8-10 ft. in height. Apart from a

short section at either end, the tunnel

is unlined and has a ceiling of ex-

posed broken rock with many crannies

and small domes. A number of drill

holes used during tunnel construction

can also be seen. At the time of our

visit there was little water passing

* Fisheries and Wildlife Dept., Melbourne, Vic.

t 17 Helwig Ave., Montmorency, Victoria.

through the tunnel, the maximum
depth being about 10 inches.

All bats were roosting in ceiling

recesses, so being protected from the

draughts which blow through the tun-

nel. A few animals were hanging
singly, but the majority were tightly

clustered in groups ranging from 10

to 150 individuals. This contrasts with

the winter roosting behaviour descri-

bed by Dwyer (1964) for M.
schreibersii in North-eastern N.S.W.,

where wintering groups clustered in

exposed parts of the cave in such a

way as to favour heat dissipation.

However, the tunnel visited by us was
cold and extremely draughty, and
more exposed roosting would have led

to excessive heat loss from the ani-

mals.

The tunnel is constructed through

granites, and the roosting sites, both

those in use and many others, showed
extensive erosion. Drill holes selected

as roosts were often enlarged from
their original diameter of about one

inch to as much as three inches.

Dwyer (1965a) described the roof

erosion caused by bats in Australian

limestone caves, which is often accom-
panied by extensive staining of the

rock. No such staining has occurred

in this tunnel, and it appears that the

rock has been softened by the chemical

action of urine, then broken away by

the claws of the animals.

Occurrence of

Myotis adversus Horsfield

The presence of M. adversus in this

colony was not discovered until after

the animals had been removed from
the tunnel, so no roosting details were
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specifically noted. However, it is of

interest to record a further occurrence

of this sparsely distributed bat, and
to note that it is consistent with the

observation of McKean and Hall

(1965), that such colonies are in close

proximity to water.

A number of further specimens or

occurrences of this bat have also come
to light since the paper by McKean
and Hall (loc. cit.), and it has been
suggested that we might also record

these. In the course of further exami-

nation of museum collections, McKean
(pers. comm.) has seen one specimen
from Melville Island, N.T. (Reg. Nos.

J 2756-7, Queensland Museum). Miss
Barbara Dew has found a small group
of M. adversus among a Miniopteris

schreibersii colony in a water tunnel

at the Warragamba Dam, N.S.W.
Three specimens were taken from this

group (CSIRO Divn. of Wildl. Res.,

Reg. Nos. MH912-4). Miss Dew's
report is, of course, remarkably simi-

lar to the one contained in this paper.

P. D. Dwyer reports a maternity co-

lony at Lake Manchester, Southern

Queensland, while he has also es-

tablished that the colony previously

reported at Samford in Queensland
is also a maternity site.

One of us (E.H.-S.) located six

specimens of M. adversus in the Anti-

cline Cave, Murrindal, Vic, on 30th

October, 1966. One of these was
banded, and the following data are

available: It was banded as a preg-

nant female at Cloggs Cave on
5/12/1961, and subsequently re-

covered on 10/4/1962 at Cloggs Cave.

On 11th November, 1966, K. G.
Peisley (Fisheries and Wildlife De-
partment) picked up a semi-mummi-
fied specimen of M. adversus on the

Main Plateau on Seal Rocks, Wes-
ternport Bay, Vic.

Band Recoveries in

Miniopteris schreibersii (Kuhl)

Of the bats handled, 67 M.
schreibersii have been previously

banded by Hamilton-Smith. The sites

and dates of banding are summarized
in Table 1.

The table indicates that this colony

has a close relationship to that in the

Old Swedish Mine at Panton Hills,

and the bats are likely to move ir-

regularly between these two sites. One
animal (20-07611) banded at Nowa
Nowa on 29/2/1964, had also been
previously retrapped at the Old
Swedish Mine on 25/7/1965. Ha-
milton-Smith (1965) has defined four

populations of M. schreibersii in Vic-

toria, and from the banding data ob-

tained in this instance, it is clear that

this group belongs to that population

which is based upon the Nargun's
Cave maternity colony.

It is therefore of considerable in-

terest to note the recovery of an in-

Table 1

BANDING DATA OF MARKED SPECIMENS RECOVERED FROM COLONY

Date of
banding

Place of banding
Number of
animals

15 Ian. 1964 Nargun's Cave, Nowa Nowa, Vic. 1

29 Feb. 1964 —do— 6

25 luly 1965 Old Swedish Mine, Panton Hills, Vic. 58

18 Sept. 1965 Bat Cave, Naracoorte, S. Aust. 1

10 Oct. 1965 Old Swedish Mine, Panton Hills. 1
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dividual from the Naracoorte popula-

tion on this occasion. This is the first

record of a bat from the Naracoorte

population joining a colony within

another population, although such

interchange is not uncommon between
other defined populations. Dwyer and
Hamilton-Smith (1965) have drawn
attention to the fact that the Nara-
coorte population has a different

timing of the reproductive cycle and
different pattern of movement to

other populations in South-eastern

Australia. Observations of inter-

changes to other populations are ac-

cordingly of particular interest.

Possible Causes of Mortality

As mentioned above, a distressing-

ly high mortality occurred in hand-

ling these animals, 615 M. schreiber-

sii and 13 M. adversus having died.

It seems likely that this was due to the

torpidity of the animals leading to

their suffocation by being massed
together in the holding cage. Torpidity

in this species is related to low body
temperature, and Morrison (1959)
showed that Queensland specimens

were unable to walk when their body
temperature dropped below 26°C and
unable to fly at body temperatures

below 30°C. When torpid animals are

collected for banding purposes, they

normally re-warm quickly on being

disturbed and climb up the sides of

the holding cage. The fact that so

many failed to do so on this occasion

may have been related to the low
ambient temperature which could

have prevented them re-warming in

the usual way.

Shimoizumi (1959) in studying

the species M. schreibersii in Japan
reports that under normal conditions,

wintering animals awake every 4-5

days, and that each period of awaken-
ing lasts only 30-40 minutes. It is

clear that more frequent awakening

or longer periods of waking as may
occur when bats are being handled,

would make heavy inroads upon the

animals' store of energy for survival

over winter. A further possible ex-

planation of the present mortality is

therefore exhaustion of the animals by
the prolonged handling involved.

Experienced banders in Australia

have tended to restrict banding during

winter, or to refrain from it com-
pletely, as observation showed that

banding tended to accelerate the nor-

mal winter loss of weight. Dwyer
(1965b) has shown that Australian

banding mortality in this species is

negligible, and this contrasts markedly
with European experience where mor-
tality has been high, but where most
banding has been carried out at win-

tering sites. Beaucournu (1962), in

reviewing the results, effects, and pro-

blems of bat-banding in France, sug-

gests that banding during hibernation

has been a major cause of mortality

and should be avoided.

Present evidence therefore supports

the current practice of minimizing

handling of bats during winter tor-

pidity. Although some observation of

wintering colonies is essential in

studies of population movements, ac-

tual disturbance of the animals can be

kept to a minimum without adversely

affecting the study programme.

DetaUs of Specimens

The dead bats have been preserved

in the collection of the Fisheries and

Wildlife Department, Victoria, and

provide a useful series for further

study. Of the M. schreibersii speci-

mens 603 are preserved in 70% al-

cohol, and study skins and skulls were

prepared from 3 males and 3 females.

Eight M. adversus are alcohol speci-

mens and 1 male and 4 females are

preserved as study skins and skulls.

Some details of this sample are sum-

marized in the tables following.
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Table 2

SEX COMPOSITION OF SAMPLE COLLECTED

Male Female Total

MyOtis adversus 3 10 13

Miniopterus schreibersii 182 433 615

Table 3

AVERAGE WEIGHTS AND RANGE OF SAMPLE COLLECTED

Sex No. Average (gm) Range (gm)

Myotis adversus 10 11.1 10.1-12.2

Myotis adversus 3 10.9 10.3-12.0

Miniopteris schreibersii ? 433 17.5 13.1-22.7

Miniopteris schreibersii 182 17.8 14.0-22.7
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Field Naturalists Club of Victoria

It is with regret that we announce the resignation of our President,

Mr. W. L. Williams. He has efficiently carried out the duties of this Office,

although for some time he has been in ill-health. Finally however, he felt that he
could not continue. All members, I am certain, will wish him recovery, and
thank him for a job well done.

Mr. Eric Allen has accepted the position of President until the end of 1967.

Extraordinary Meeting

In order to discuss the application from the Traralgon F.N.C. for affiliation

with the F.N.C.v., an extraordinary meeting will be held in the Herbarium at

7.55 p.m. on 11 December 1967.

General Meeting—9th October

Approximately 120 members were in

attendance to hear Mr. A. Dunbavin
Butcher deliver an address on the "Philo-

sophy of Conservation within the Depart-

ment of Fisheries and Wildlife".

Before the guest speaker was intro-

duced by the President, Mr. W. L.

Williams, an apology was received from
Mr. A. J. H. Fairhall who through being

unwell, was unable to attend. Also, it

was most disturbing to hear the news
of the illness of Miss Wigan, who in her
92nd year, has been a stalwart member
of the F.N.C.V. All present wished her

a complete recovery.

The minutes of the previous meeting
were taken as read on a motion moved
by Mr. Hanks.

Correspondence was received regard-

ing the coming Photoflora Competition
and the Council for Adult Education
Spring School to be held at Mt. Beauty
from 28 October to 6 November.

Also received was a notification of the

Mallee Regional Council and N.R.C.L.
Convention to be held at Swan Hill on
30 and 31 October.
The Yarra Valley Conservation League

Newsletter contained an appeal for help
in the vigil on anything thought to be
detrimental to any portion of the Valley.

Visitors were welcomed by the Presi-

dent, and in particular Mr. Young who
was visiting from England.

The President at this stage introduced
Mr. Butcher, who began by mentioning
the evolution which has taken place in

the Fisheries and Wildlife Department
over the years; and which has run paral-

lel with changes overseas.

A summary of the address appears on
p. 344 of this magazine.

IV. H. SEWARD PTY. LTD.
72-74 Bourke Street, Melbourne

(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc.,

Microscopes (Beginners' to

Research Models)

,

Bcusch and Lomb (U.S.A.) Micro-

scopes, lOOx case, $14.50.

Binoculars, Telescopes,

Survey Instruments, etc.

BOOKS
On Natural History,

Australia, Art, General.

New and Secondhand.

Lists Free. State Requisites.
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The President thanked Mr. Butcher
for a most comprehensive and informative

address, and was supported by applause

from the most appreciative audience.

Mr. W. Genery spoke of his article on
Lepidurus, and handed it on to the

Secretary for publication in the Vict. Nat.
The new members listed on p. 355

were elected and welcomed.

Exhibits

Mr. Sw<aby—Plagianthus pulchelliis

(Common Hemp or Ribbon wood).

Mr. Haase—N.S.W. Waratah {TeJopea
speciosa).

Mrs. North—Opal White Cliffs, N.S.W.

Miss Forse—Skeleton of Qld Cane Toad
{Bujus marmus).

Mr. Strong—Marine Tube Dwelling
Polychaete Worm under Stereo Micro-
scope.

Geology Report—4th October

29 members attended with Mr. Dodds
in the chair. Reports were given on the

Group's excursion to the Cape Schanck
area, and also on the general excusion to

Broken Hill. The subject for the evening
was the "Geology of the Mornington
Peninsula" given by Mr. T. Sault. The
main points were as follows:

Although the area concerned is only
300 sq. miles in area, it has had an in-

teresting geological history. The base
strata consists of slates and shales of
Ordovician and Silurian age as represen-
ted elsewhere in Victoria. These were
folded in early Devonian times and can
be seen in various quarries and road cut-

tings in the north and east of the Penin-
sula. Small flows of acid lava occurred in

Devonian times in the Arthur's Seat
area, which was followed by the in-

trusion of grano-diorite at Dromana,
Mt. Martha and Mt. Eliza. The great
peneplain which existed at the late Meso-
zoic has been cut into, material removed
and redeposited, and together with
marine transgressions have left none of
the landscape existing at that time.
Fluviatile deposits originating from this

landscape are seen in the cliffs between
Mt. Eliza and Mornington. These are
known as the Pre-Older Basalt deposits.
In the Eocene, the Older Basalt and
Lignitic Phases occurred concurrently.
The Older Basalt reaches its greatest
thickness at Flinders, over 2000 ft, while
the Lignite on or near the surface has
decomposed to a dark lignitic clay. This

clay is exposed near tide marks at Flin-

ders and Mornington. Miocene marine
deposits laid down in the Tertiary sea

are of considerable thickness, and are

seen in many places near existing sea

level, particularly at Flinders and Mor-
nington. Erosion material caused by the

recession of the Tertiary sea at late

Miocene to Early Pliocene times overlie

the marine deposits. They are to be seen
in the cliff faces at Mornington. They are

called the Baxter Sandstones. Dune-
limestone deposits of Pleistocene age are

seen at the western end of the Peninsula.
They cover all that portion on the down-
throw side of Selwyn's Fault, which
crosses the Peninsula between Dromana
and Cape Schanck.

Exhibits

Mr. Bairstowe—Malachite and Azurite,

King Solomons' Mines. Pegmatite,
Africa. Corundum, Zoisite, Tanzania.
Trona, Kenya.

Mr. Francis—Cinnabar, Puki-Puki, N.Z.
Hematite, Serpentine. Selwynite, Heath-
cote.

Mr. Wigmore—Molybdenite, N.S.W.
Skonkinite, Mt. Dromedary, N.S.W.

Mr. Mclnnes—Gahnite, Cerrusite, Coro-
nadite, Kyanite, Epidote, Smithsonite,
Rhodonite, Pyromorphite, Broken Hill.

Mr. McCay—Smoky Quartz Crystals,

Tourmaline, Beenak. Tiger Eye, Car-
narvon, W.A.

Miss Carstairs—Almandine Garnet, Bro-
ken Hill.

Mr. Love—Fossil sea urchin, San Remo.
Stibnite, Costerfield. Kaolinite, Bulla,

Amazonite, Virginia, U.S.A. Pisolitic

Ironstone, Heathcote. Graptolites, Wer-
ribee Gorge. Gmellinite.

Microscopical Group—July and August

July—Sixteen members and two visitors

attended; Mr. J. Dawes chaired the
meeting. The subject for the evening was
'The microscope and its function in

Metallurgical Investigation" by Mr. L,
Flewin. He introduced his subject by
dealing briefly with several types of
microscopes, then more specifically with
that as used in the field of metallurgy;
thence to the comparison of various light

sources, and by diagrams projected on a
screen explained the control of illumin-
ation to surfaces under investigation.

He also illustrated at length the applic-

ation of polarized light, describing the
crossed nicol and its mounting. He then
gave a short description of Bosch &
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Lomb metallurgical microscope and the

operation of its light source—the carbon
arc and its automatic feed.

The preparation of specimens, grind-

ing, polishing and etching, and the ma-
terials used were dealt with in systematic
order. The crystalline structures of fer-

rous metals were illustrated, and it was
described how changes by heat treatment
can produce predetermined physical

qualities in these materials. Further the

type of structure as seen by means of
microscope does indicate to the experien-

ced investigator the treatment the mate-
rial has had, revealing in many cases

manufacturing defects (i.e. either with
forging, rolling or work stresses and/ or
fatigue cracks developing in service).

And from the information so obtained
the metallurgist can advise on corrective

measures in either of the various stages

of production, changes in working con-
ditions, maintenance requirements and
periodical inspections.

A wide range of examples were illus-

trated by means of 35 mm slides and
also on some interesting V x V slides

depicting fatigue failures of various
heavy machine components. Also a good
example of investigation to determine
one particular colour of paint that had
been originally used on a surface sub-
sequently painted over many times since.

A chip of paint surface had been sec-

tioned and microphotographed, thus
illustrating a means by which an accurate
analysis was made for a restoration of
an antique.

Specimens were available for inspec-
tion by members and many questions
expertly answered.

Mr. Mclnnes proposed a vote of thanks
for a well-prepared informative and un-
usual subject for our group.

Exhibits

The following were viewed under the
8 microscopes on the exhibit table.

Mr. P. Genery—Rotifer Brachionous
type with eggs—2 samples. He also

commented on the fresh water jelly

fish specimens found in Yarra River.
Mr. K. Trotter and Paul Harris—Several

Specimens of Silico Flagallata. Mixture
of Diatoms with explanatory com-
ments.

Mr. W. Genery—Samples of Protozoa
and Didinium.

Mr. Nance—Root section Lagerstromeria
and stained Crystal Violet and
Erythrosin.

August—This meeting, attended by 11

members and 2 visitors, took the form
of a members night with open discussion.

Matters pertaining to Nature Show,
arrangement of group exhibits, and time
tabling of services of members thereto
were finalized.

A draft programme submitted by Mr.
Trotter for the October meeting, which
will be an open night for students of
schools to take form of 5 lecturettes by
members of group, was tabled and agreed
upon, both in principle and detail.

Exhibits

6 microscopes were available and the

following specimens viewed and dis-

cussed.

Mr. Mclnnes—Live cheese mites taken
from matured cheese which had been
wrapped in unwaxed cloth, viewed
under F.N.C.V. microscope.

Mr. C. Nance—Transverse section of

stem of Cordyline terminalus, showing
secondary thickening in a Monocotyle-
don stem, section 40 fx, mag. 25 X.
Stained (a) Dalafield's Haematoxlin
and Safranin, (b) Safranin and Acid
Green.

Mr. W. Genery—Ephydra—Aquatic
larvae similar to Rattail Maggot, show-
ing 9 pair of legs with 10-12 claws
and body covered with spines. It

pupates at 3 months emerging as

brownish coloured fly prevalent in

salt water, and putrified shallow rain-

water pools.

Mr. K. Trotter—Diatoms—Several slides

under Beck Kassel research micro-
scope, (a) From Dr. Wishart's collec-

tion of Diatoms, mounted 1932, re-

arranged with 6 others on slide from
same collection, (b) Diatom

—

Isthmia
Nervosa.

Mr. J. Strong—Section of butterfly wing
Danus Plexippus, mounted with laquer
(Guras N.T.L.).

Mr. Woollard—Demonstrated on 8" dia

pond life net with an outer protection

ring to prevent tearing of fabric whilst

fishing. The handle of 4 sections, ends
screwed into each other, made for

compactness and efficient manipulation.
This is another of Mr. Woollard's in-

ventive developments.
The meeting was advised that it was

anticipated we would be the guests of

C.S.I.R.O. Forest Products Division on
20th September. Confirmation of this

would be available in a few days.
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F.N.C.V. DIARY OF COMING EVENTS
GENERAL MEETINGS

Monday, 13 November—^At National Herbarium, The Domain, South Yarra, com-
mencing at 8 p.m.

1. Minutes, Reports, Announcements.
2. Correspondence.
3. Subject for the evening

—"The role of fire in the ecology of the Eucalypt".

By Mr. Hodgson.
4. Election of Nqw Members.

(a) Ordinary:
Mr. Clifford D. Poison, 16 Wards Grove, E. Bentleigh.
Joint: Mr. D. J. and Miss Jill Luxford, 38 Jackson St., Niddrie 3042.

(Interests—Fauna, Botany.)
Mr. and Mrs. I. J. Bennett, 22 Echuca Road, Greensborough 3088.

(Interests—Marine Biology, Geology.)

(b) Country:
Dr. Stephen Murray-Smith, Ti Tree Lane, Mt. Eliza 3930.

Miss Elaine M. North, Point Pearce Aboriginal Reserve, Yorke Peninsula,
Sth. Australia 5573. (Interest—Geology.)

Mr. Fred W. Aslin, 29 Elizabeth St., Mt. Gambier, Sth. Australia 5290.
Miss Estele M. Canning, C/- Mr. W. Canning, Springhurst, Victoria 3682.

5. General Business.

6. Nature Notes and Exhibits.

Monday, 11 December—Extraordinary Meeting at 7.55 p.m. Business—Application

for Affiliation with F.N.C.V. by Traralgon F.N.C.
Subject for Evening—^An Address by Mr. L. Edgar of the Natural Resources
League.

GROUP MEETINGS
(8 p.m. at National Herbarium unless otherwise stated)

Wednesday, 15 November—Microscopical Group.

Friday, 24 November—^Hawthorn Junior F.N.C. meeting in Hawthorn Town Hall
at 8 p.m.

Friday, 1 December—^Preston Junior F.N.C. meeting in the Rechabite Hall, 251
High Street, Preston (north from Bell Street), at 8 p.m.

Monday, 4 December—Entomology and Marine Biology Group. (This group meets
in Mr. J. Strong's rooms at Parliament House at 8 p.m.—enter through private

gate at south end of building.)

Wednesday, 6 December—Geology Group.

Thursday, 7 December—Mammal Survey Group. (This group meets in the Library
of the Fisheries and Wildlife Dept., Flinders Street extn., at 7.45 p.m.)

Thursday, 14 December—Botany Group, Members' Night.

F.N.C.V. EXCURSIONS
Sunday, 19 November—^^Labertouche area. Leader: Mrs. L. Dowel. The coach will

leave Batman Avenue at 9.30 a.m. Fare $1.80. Bookings with the Excursion
Secretary. Bring two meals.

Sunday, 10 December—Flinders. The subject will be marine biology and the
excursion will be led by Mr. R. L. Jentz, who spoke to the Club recently on
Polychaete Worms. The coach will leave Batman Avenue at 9.30 a.m. sharp.
Fare $1.50. Bring two meals.

26 December to 1 January—^Portland. The coach will leave Melbourne on Boxing
Day and remain with the party for day trips to be taken in conjunction with
the Portland F.N.C. Accommodation has been booked at Portland Motel for
the coach party on a D.B. and B. basis, and the cost, including coach, will be
$52 per person. Bookings should be made with the Excursion Secretary, accom-
panied by a $10 deposit and the balance paid by the end of November.
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close to na-ture
By G. M. Ward

With the arrival of the summer
months come, among many things,

the famihar choruses of the cicadas;

and the most common species about

Melbourne gardens is the Green Mon-
day {Cyclochila australasiae Don.).

Little need be said in these pages

with regard to the cicada's life his-

tory, for this is fairly generally known;
but perhaps it may be of interest to

mention some observations which I

made on these cicadas during the

summers of 1961 to 1964 at Heidel-

berg.

It must be remembered however,

that these observations were made at

only one area, and could not be made
on each day for the whole of the

summer in each year. Therefore they

should not be accepted as criteria for

any more serious work, but perhaps it

would be interesting to hear of any

similar observations.*

During the late spring and early

summer of 1961, when the cicada

choruses were particularly numerous,

I wondered why they occurred only

at certain times of the day. I had
previously supposed that cicadas sang

continuously through the heat of the

day—but after making these observ-

ations, this was not quite the way it

appeared.

I began by listing as many factors as

I thought may have some effect on
whether cicadas sang or not. These

included the temperature, humidity,

weather conditions, wind strength,

light intensity, and barometric pres-

sure.

360

Ventral view of male Green Monday Cicada
showing beak typical of the true bugs; and also

sound producing tympanic membranes on the

abdomen.

Photo: Graham Pizzey

Details should be sent to the Editor.
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Three of these factors appeared to

have more significance than the others.

These were temperature, humidity,

and time.

The highest temperature at which

I recorded any sound from the cicadas

was 87°F, and the lowest 65 °F. The
corresponding relative humidity to

these two temperatures was 43 and 84

per cent respectively. The maximum
and minimum relative humidity at

which singing took place was 85 and

42 per cent.

Fifty per cent of all singing took

place between 7.30 p.m. and 8.15 p.m.,

while the remainder was between the

hours of 8.30 a.m. and 4.00 p.m. with

one exception. On this occasion,

singing occurred at 3,00 a.m. when
the temperature was 68 °F.

It was noticeable from these observ-

ations that cooler weather inhibited

singing, but rain did not necessarily;

for on one occasion rain was falling

during a thunder storm, and singing

took place. The temperature on this

occasion was 70°F.

Of course, nothing positive can be

concluded from these observations,

and indeed, these factors may have

little effect; but it seemed that high, as

well as low temperature had an inhibit-

ing effect on singing, and that winds

of greater than force 5 on the Beaufort

scale, also had this effect. Rain,

providing temperature remains high

enough, and light-intensity, appear to

have no effect.

The order of true bugs, to which

the cicada belongs, has of course

other members; and some of these may
not be as well known. One of these is

shown in the accompanying photo-

graph. This is an immature specimen

of the family of Leaf-hoppers or

Jassidae, and is showing the develop-

ing wing buds. It is very likely of the

genus Eurymela, which is particularly

common on eucalypts, and are found

feeding in groups on the young leafy

growth of these trees. Those in the

illustration were feeding on Eucalyp-

tus nicholli.

Other families of the true bugs in-

clude the Froghoppers and Tree-

hoppers, both of which will be dealt

with in a future article.

This month then, we have not dealt

with anything really specific regarding

the cicada; but we have seen that

observations, no matter how insig-

nificant they may seem at the time,

may be of some value in the long term

appreciation of the natural sciences.

Immature leaf-hopper showing developing wing
buds and characteristic brood head.

Photo: G. M. Ward
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The Editor takes this opportunity to thank all those who contributed material
over the past 12 months, and on behalf of Council, to extend to all members and
their families, best wishes for a joyous Christmas, and a successful year ahead.

BIRDS OF PORTLAND (Victoria District)

(Published by Portland Field Naturalist Club, July 1966)

The Portland district of Victoria has been a popular locality for local

and visiting bird lovers. It is therefore fitting, that such a list as that produced

by Noel Learmonth should be available to those ornithologists who are to visit

the area in the future.

For those who are to take part in the coming excursion to Portland in

December and January, it should be as much part of their equipment as

binoculars.

The booklet contains a list of 290 odd species which have been recorded

for the district; and for each gives the frequency, the locality where it most

commonly occurs, and in which cases nests have been found. For the rarer

birds, the date of sighting and the recorder's name are listed.

Towards the end of the publication are a list of introduced species found

and a provisional list of 10 species not yet authenticated.

Copies may be obtained from Mr. N. Learmonth, 33 Must St., Portland.

Price—60c plus 5c postage.

*

CAMERAS AND

SPECIAL EQUIPMENT FOR THE

NATURE PHOTOGRAPHER

259 COLLINS STREET, MELBOURNE
(Opposite Hotel Australia)

HERBERT SMALL'S — AT YOUR SERVICE FOR OVER 100 YEARS
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Preliminary Report on McEachern's Cave,
S.W. Victoria

1 . Introduction

The cave is 600 yards south-easterly

from the Glenelg River, about 4 miles

north of Nelson in the extreme south-

west of Victoria. It was first entered

on October 25, 1944, by the

McEachern brothers, who had known
of the entrance shaft when grazing

sheep in the area in the 1930s,

On December 30, 1963, Mr. K.
McEachern, after whom the cave is

now named, took Mr. A. C. Beaugle-

hole and others to explore it. Beaugle-

hole made a small sample collection of

mammal bones and sent them to me
for comment. Noting that a skull of

a certain desert species {Bettongia

lesueur) was represented, I suggested

that the cave should be investigated

further as a probable site of fossils of

prehistoric mammals.
Between January 26 and March 14,

1963, a team of local naturalists,

directed by Messrs. Beauglehole and
F. Davies, excavated and sieved many
tons of the cave sediments and
recovered a large quantity of bones.

Beauglehole then requested that the

site be examined by persons experi-

enced in palaeontology, so E. D. Gill

of the National Museum and I met
local naturalists at the cave on March
21, 1964. In the cave floor, about 18

feet north-west of the entrance, a

test shaft was sunk to 4 feet depth,

revealing an horizon of reddish sand
and some lower sediments containing

bones of extinct Pleistocene species

of mammals.
On our advice, Beauglehole later

organized the digging of two trench-

es, each several feet long, running
north-west and north-east respectively

By N. A. Wakefield*

from the test shaft. The latter trench

revealed strata similar to those in

Figure 5. Realizing the scientific value

of the site, the local naturalists decided

against further unsupervised excava-

tion, and Stage 1 of the McEachern's

Cave Project was thus concluded.

From September 1964 to mid-1965.

Stage 2 of the project was carried

out. Excavating was done only when
I was present, and it was my task to

do all the actual digging. The carrying

of buckets of material, sieving,

bagging and labelling specimens, and
the removal of spoil, were done by
various teams of helpers. A system

of buckets, ropes and pulleys, power-

operated by a Landrover, had been
developed during Stage 1 for lifting

spoil from the cave.

During Stage 2, five transverse sec-

tions were excavated, each 3 feet wide
and extending from wall to wall of

the cave. Sediments were removed
either in units of 6 inches depth or

according to strata. Record was kept

of the source of all material, and bags

of specimens were labelled accord-

ingly. The five sections extended in

aggregate from 15 to 30 feet north-

west of the cave entrance, and the

vertical faces at the ends of the

excavation are referred to in this

paper as the 15-foot profile and the

30-foot profile (see Figure 1).

Certain observations were made
during Stage 2, but the several

hundredweight of bone specimens
that were obtained have yet to be
sorted and analysed. When this is

done the results should indicate the

* Department of Zoology and Comparative
Physiology, Monash University, Clayton, Vic-
toria.
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method by which further excavation

is to be carried out. Then Stage 3

of the project can be commenced.

2. Morphology and Sedimentation

During the early part of Stage 2 of

the excavation, Messrs. C. OlHer and
A. G. Link, of the Melbourne Univer-

sity Geology Department, were invited

to examine the morphology and sedi-

mentology of the cave. As a result,

the form of the cave was described in

this journal (Oilier, 1964), and more
recently Link (1967) discussed the

sediments and other aspects of the

site elsewhere. During the subsequent

excavation, additional features became
apparent and these have contributed

to a somewhat modified and extended

assessment, in the present paper, of

late stages in the cave's morphology
and sedimentation.

Figure 1 illustrates the general form
of the cave and the extent of the

excavation. The cavern lies N.W.-S.E.,

is approximately 180 feet long, aver-

ages about 10 feet in width and 10 feet

in height, and it is connected to the

surface by a vertical shaft 40 feet

deep and 4 feet in diameter.

The formation in which the cave

occurs is Gambler Limestone, which
is of Oligocene-Miocene age. The
thickness is estimated to have been
approximately 1000 feet. The residual

depth at Nelson is approximately 820
feet, and the present uppermost strata

are of Lower Miocene age. The major
characteristic of these upper strata

is that they are composed mainly of

skeletons of Bryozoa. (D. Taylor,

pers. comm., 1967.)

The cave is located near the north-

ern edge of an area of Pleistocene

dunes of the Bridgewater Formation,

and quartz sands of the Malanganee
Formation form a surface veneer over

the Tertiary limestone about the

actual site. These formations are iden-

tified and described by Boutakoff

(1963). The Bridgewater Formation
consists mainly of calcareous sand,

some consolidated, derived from re-

worked Tertiary limestone and com-
prising fragments of bryozoans,

forams, etc., and in it reddish fossil

soils form strata at various levels. The
Malanganee Formation comprises fine

quartz sand, some white and some
iron-stained, derived during the

Figure 1. Plan (above) and Elevation (below) of McEachern's Cave.

SB.—Stream Bed, P.S.—Pleistocene Sediments, F.C.—Floor Collapse area, Ver.—Roof of
"Verandah" above P.S. and S.B., Ex.—Excavation. The arrow (top right) indicates North in the

Plan.
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Figure 2. Cross-section of McEachern's Cave, 30 feet north-west of entrance shaft,

showing sediments exposed on the north-western face of excavation.
The crosses indicate sources of samples analysed.

Pleistocene by wind winnowing from
the calcareous dune ridges of the

Bridgewater Formation.

By taking a number of aneroid

readings at the Glenelg River, which

is tidal in that area, and a number at

the top of the entrance shaft, it was
deduced that the cave floor was
approximately 20 feet above present

mean sea level.

Units of the cave fill are illustrated

in Figures 2 and 3, which show profiles

exposed during the excavation. Major
features which were observed are:

(a) Older Roof Fall. Large, closely

associated blocks of limestone,

evidently originating from several feet

above their present position. These
floor the N.E. side of the excavation,

except for an area very close to the

wall, and presumably this floor ex-

tended across towards the S.W. side

of the cave prior to the Floor Collapse

(see below).

(b) Pleistocene Sediments. These
lay on the Older Roof Fall limestone,

to a depth of about 30 inches, and
their main component was fine quartz

sand. Immediately above the limestone

blocks the sediments were grey in

colour, very strongly compacted, and
stratified according to the contour of

the blocks. Against and under the

N.E. wall, the lowest observed sedi-
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ments were of various kinds and some
appeared to have been deposited by

early stream action. The highest

Pleistocene Sediments were mostly

unstratified, of medium compaction,

brown in colour, and they appear to

have been laid down comparatively

quickly. The Pleistocene Sediments

presumably extended across the cave,

from wall to wall, prior to the Floor

Collapse. The surface of these sedi-

ments sloped down at about 4° to the

horizontal, from S.E. to N.W., and

the lateral slope towards the N.E. wall

varied from about 10° declination in

the 15-foot profile to about zero in the

30-foot profile. These slopes indicate

that, in the excavated area, the upper-

most Pleistocene Sediments moved
to their final location from the direc-

tion of the entrance shaft.

(c) Calcarenite Sediments. The
uppermost Pleistocene Sediments were

overlain by a deposit, about 1 to 2

inches thick, of very fine calcareous

silty sand. This deposit comprised a

series of variously coloured strata of

thicknesses from less than 1 mm. to

over 1 cm. They are identified as of

aeolian origin. Some of these strata

were cemented. (See Sections 3 and

4, and Figure 5.)

(d) Stream Bed. Against and under

the N.E. wall there has been an open

stream which, subsequent to the de-

position of the Calcarenite Sediments,

cut a bed down into the Pleistocene

Sediments. The flow was from N.W.
to S.E., the declination in that direc-

tion averaging 6° in the excavated

area. The bed of the stream carried

a rubble of bones and cemented

calcarenite.

(e) Newer Roof Fall. From about

the middle of the cave to the S.E. end,

the floor consists of large limestone

blocks derived from a comparative

recent roof fall which evacuated the

topmost part of the present chamber.

A block belonging to this fall is ex-

posed in the N.W. chamber near the

entrance shaft. Presumably this phase
of roof fall also formed the high arch

above the excavated area, and the

blocks from that arch comprise the

floor of the central and S.W. side of

the excavation. This floor declines

sharply towards the N.W. end of the

cave and towards (and under) the

overhanging S.W. wall. This suggests

that the lower cavern into which the

Floor Collapse material moved was
some distance to the west of the ex-

cavated area. The absence of both

Pleistocene Sediments and Calcarenite

Sediments above the limestone blocks

that floor the centre and S.W. side

of the excavation establish that they

do, in fact, belong to a subsequent

roof fall.

(f) Floor Collapse. There has been

a collapse embracing the middle and

S.W. side of the excavated area, which
carried this part of the cave fill of

limestone blocks and sediments down
and laterally. A fault line lies im-

mediately beneath the N.E. wall of

the upper arch (Figures 2 and 3).

This Floor CoHapse may have been

initiated by the weight of Newer Roof
Fall material; and the cavity into

which the slumping cave-fiU moved
was probably due to removal of under-

lying limestone by water action.

(g) Recent Sediments. Subsequently

sediments filled the Floor Collapse

cavity and Stream Bed, then continued

to accumulate until the modern floor

was established at about the earlier

roof level, so that the recently voided

upper arch became the present cavern.

The major fraction of these Recent

Sediments was fine quartz sand, and

three gross strata are distinguished:

(i) White Sand. The Stream Bed

and the sloping lower portion of the

Floor Collapse cavity were filled

mainly by loose whitish quartz sand

366 Vict. Nat.—Vol. 84



with very little admixture of other

material. Amongst it however were
occasional intrusions of darker sand

derived from eroded Pleistocene Sedi-

ments. The great bulk of the White
Sand and the paucity of mammal
bones in it suggests that it was depos-

ited at a comparatively fast rate. At
the lowest level excavated there were

numerous concretions of sand cement-

ed together by calcium carbonate.

These were irregular in shape and up

December, 1967

to about 10 grams in weight. The acid-

soluble fraction was about 40 per cent,

leaving about 60 per cent quartz sand.

These aggregates were probably due
to seepage of saturated solution. There
should be evidence of a water table

close below the bottom of the present

excavation, but there was no sign of
stratification in conjunction with the

calcareous concretions.

(ii) Reddish Sand. Above the

White Sand layer there was a stratum
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of reddish quartz sand, generally

about 1 to 2 feet thick and with a

minor degree of cohesion. On the N.E.

side of the excavation this was located

immediately above the infilled Stream
Bed and the Calcarenite Sediments,

and thence it dipped to the S.W. At
about the 15-foot cross-section, parts

of the Calcarenite Sediments were
separated from each other by a wedge
of Reddish Sand (see Figure 3),

demonstrating some entry of this sand,

from the direction of the cave

entrance, during the period of accum-
ulation of the Calcarenite Sediments.

(iii) Black Sand. The uppermost

sediments were blackish, due to an or-

ganic fraction, and they had a medium
degree of cohesion. This layer was
generally about level, but it dipped

beneath the sloping S.W. wall.

In places the Recent Sediments were

sharply divided into differently colour-

ed layers, but elsewhere layers were

intermixed or graded one into -^an-

other. Some of the sand of the Recent

Sediments evidently came in through

the present entrance shaft, but it is

probable that some spilled down
through one or more fissures or small

solution pipes situated towards the

N.W. end of the cave. One such spill is

accumulating a tall cone of sand in

that chamber at present.

The Recent Sediments showed
evidence of a minor amount of com-

pacting, in that they had withdrawn

a few inches from ceilings and over-

hanging walls with which they had
been in contact. However, in the area

of the cave which has been excavated,

it is apparent that no roof falls or

major subterranean subsidence took

place during the deposition of the

Upper Sediments. Close to the N.E.

wall there had been a minor amount
of water erosion of Reddish Sand, the

cavities concerned having been infilled

later by Black Sand.

Other Features of the Sediments.

Living tree roots were present in

the Recent Sediments in the N.W. end
of the cave. Tubular voids, of dia-

meters up to 2 inches, occurred in

the Pleistocene Sediments where root

systems had decomposed, and numer-
ous small tubes with minute lateral

offshoots showed where terminal root-

lets had penetrated the Calcarenite

Sediments also.

Distributed through the Pleistocene

Sediments and the Recent Sediments

were many small pieces of the cave

limestone, of sizes up to a few inches

in length. A major stratum of char-

coal occurred in the Reddish Sand,

and traces of it occurred also through

most of the cave sediments.

Gravitational movement, perhaps

assisted at times by the activity of

trapped animals, and water action,

were responsible for a considerable

amount of mixing of older cave sedi-

ments with material that entered more
recently from the surface. Higher
levels of cave fill material, such as

cones of inspilt surface sand, are

indicated by the scratch marks of

wombats on vertical and overhanging

walls several feet above the modern
cave floor. These are much in evidence

in the vicinity of the present entrance

shaft.

3. Analysis of Sediments

Samples of the cave fill were taken

from the 30-foot profile as follows:

(a) Pleistocene Sediments, adjacent

to the Calcarenite Sediments and
thence at 5-inch intervals below them.

(b) Several strata of the Calcaren-

ite Sediments.

(c) Recent Sediments, at 1 inch

intervals above the Calcarenite Sedi-

ments, and from various places in the

White, Reddish and Black Sands.
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Table 1

Acid Soluble Fraction and Quartz Sand Fraction of Sediments

Vertical

Distance

Orange-red
Band

Percentage
Soluble in

Hydro-
chloric

Acid

Percentage
or

Quartz Sane

Recent
Sediments

Black Sand
+20 in.

+ 10 in.

7-3
4-8

85-

87-

Reddish Sand +5 in

+ 1-2 in.'*

4-2
29-

93 •

62-

Calcarenite
Sediments

Grey Layer
Orange-red Layer
Laminated Layer

+0-i in.

—0-i in.

84-
QA .

96-

30
1 Q
i • O

1-5

Pleistocene

Sediments

Brown Sand

— 1-2 in.

6 in,

— 12 in.

18-

18 •

18-

73-

1 ^
76-

Grey Sand
— 18 in.

—24 in.

—30 in.

y O
11-

1 1
•

o /
•

85-

86 •

White Sand
From Stream Bed
From Floor Collapse Cavity

0-8
0-7

98-

98-

Limestone From Roof and Wall 99- 0-4

* Reddish Sand diluted by Grey Calcarenite in ratio about 2:1.

Samples were taken also of the Ter-

tiary limestone and of concretions

in various places in the cave.

The samples were examined for

fossils.

Percentage solubility in HCl was

determined.

The quartz sand fractions of sam-

ples were separated out and analysed

for grain-size distribution. (Sieve

sizes used were of apertures from
0- 124 to 0- 026 inches.)

Heavy minerals were separated

from quartz sand with bromoform and

arrangement made for their identific-

ation.

Samples of the Calcarenite Sedi-

ments were separated into clay, silt

and sand fractions, and X-ray dif-

fraction examination of some of them
was arranged.
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Results:

Table 1 sets out data of acid solub-

ility and percentage of quartz sand.

Figure 4 shows the result of particle-

size analysis of the quartz sand frac-

tion of certain samples.

Limestone from the roof and wall

of the cave was 98 -5 to 99 5 per cent

soluble in HCl* and yielded 0-2 to

0-4 per cent fine quartz sand. Besides

the characteristic bryozoan fossils,

forams (predominantly benthic) were

well represented. The quartz sand was
well sorted, with 70 per cent in the

78-1 00/x size range. These grains were,

on the average, more angular than

quartz grains of similar size in any
* None of the several samples tested gave

results outside this range. However, Link (1967)
gave 86.2 per cent for the acid solubility of
this limestone, which suggests contamination
of the sample with a quantity of acid-insoluble
material (? quartz sand of surface origin).
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Sieve size in inches

0.18 0.16 0.li+ 0.12

Scale in millimetres

0.10 0.08

Above: Cumulative particle-size graph, showing percentages of quartz

sand remaining above the respective sieves.

Below: Particle-size histograms, showing percentages of quartz sand
in the categories - A {>0.12k in.), B ( 0 . 121+-0 . 083 in.),
C (0.083-0.063 in.), D (0.063-0.026 in.), E (<0.026 in.).

60

a 1,0 -

L J

1^

A B C ' D E A B C ' D E A B C ' D E A B C • D E

Figure 4. Particle-size analysis of quartz sand samples from McEachern's Cave,

as follows, M—mean for samples from Pleistocene Sediments and Recent Sediments,

L—from wall and roof limestone, O—^from Orange-red Calcarenite, G—from
Grey Calcarenite.
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category of the cave sediments. The
acid insoluble residue contained a

conspicuous fraction of glauconite in

the form of internal casts of forams

and of comparatively large pieces of

bryozoan skeletons. These large bryo-

zoan casts provided a useful tracer to

indicate the degree, if any, to which

the mother limestone had contributed

directly to the various cave sediments.

The Pleistocene Sediments and the

Recent Sediments were similar. They
contained over 70 per cent quartz

sand, over 90 per cent of which

exceeded lOO^x, in grain-size and, for

the 12 samples analysed, there was no

significant variation in grain-size

distribution. In these samples the

average grain-shape was subangular;

grains were polished or frosted in

about equal proportion, and many
were iron-stained. These sediments

are evidently derived mainly from the

surface quartz sands of the Malan-

ganee Formation in the immediate

vicinity of the cave.

In the Pleistocene Sediments and

the Recent Sediments much of the

acid-soluble fraction was of Tertiary

limestone fragments which had fallen

from the cave walls and roof. Pieces

of unabraded bryozoan skeleton,

usually 1 to 2 mm long, were plenti-

ful amongst these fragments. This

material was more abundant in the

Pleistocene Sediments than in the

Recent. Moreover, both in the

Pleistocene and the Recent Sediments,

the higher strata contained more of

these large carbonate fragments than

the lower strata. (See Table 1.)

Both the Black Sand of the Recent

Sediments and the Brown Sand of the

Pleistocene Sediments contained ap-

preciable amounts of vegetable mat-

ter. This was evidenced by dark-

coloured colloidal suspensions when
samples were placed in aqueous sol-

utions, but it was not assessed quanti-

tatively.

Heavy Minerals

The samples analysed were as fol-

lows:

1. From limestone of cave wall, 343

particles obtained from 136 mg.

of quartz sand.

2. From Pleistocene Sediments, 18

in. below Orange-red Layer, 936

particles from 325 mg. of quartz

sand.

3. From cemented Orange-red Layer

of Calcarenite, 774 particles from
437 mg. of quartz sand.

4. From uncemented Orange-red

Layer, 49 particles from 46 mg.

of quartz sand.

5. From Grey Layer of Calcarenite,

49 particles from 46 mg. of quartz

sand.

Before these were submitted for

analysis, almost all the hematite in

samples 3 and 4 was removed by
manual treatment.

Table 2 sets out the result of the

analysis which was obtained, and the

accompanying report contained these

details also:

(a) Samples 2 and 3 contained

several strongly magnetic grains, i.e.

magnetite, while the remaining

samples were non-magnetic.

(b) The size of the grains was
measured by using zircon as a

standard. For the average-sized grains,

length and width varied frorr 0 112

by 0 088 mm. respectively for slides

2, 3 and 5, to 0 076 by 0 060 mm.
for slides 1 and 4.

In each case the heavy mineral

sample was obtained from the whole

of the quartz sand, not from a par-

ticular particle-size category.

There is a close similarity between
samples 3 and 4.

The samples analysed suggest that

heavy minerals are more abundant in

quartz sand from the Gambler lime-

stone and from the Malanganee Form-
ation than that from the Calcarenite

December, 1967 371



Sediments, that garnet and perhaps

anatase and pyrite are proportionately

more abundant in the limestone than

in the various cave sediments, and that

hematite is proportionately less

abundant in the Pleistocene Sediments

than in the limestone or the Grey
Layer of the Calcarenite. However,
analysis of a series of larger samples

from a wider range of sources is

needed before significant comparisons

of the heavy mineral assemblages can

be made.
Link (1967) analyzed heavy mine-

rals from the 63 to 125 micron par-

ticle-size fractions of surface sand,

Pleistocene sediment, Recent sediment
and the "Calcrete Layer". Hematite
was not included in the analysis, and
no significant differences were found
between the assemblages. It is noted
that pyrite was not found and garnet

and anatase were found only in trace

quantities in Link's samples.

4. Calcarenite Sediments

The Calcarenite Sediments (Figure

5) were of fairly uniform thickness

Table 2

Percentages by count of species in heavy mineral assemblages of sands from
McEachern's Cave

1.

from

limestone

2.

from

Pleistocene
sediment

3.

from
cemented Orange-red

1
Layer

4.

from
uncemented

Orange-red Layer

5.

from

Grey

Layer

of Calcarenite

Anatase tr

Andalusite 1 1 2 2
Aragonite tr

Carbonates 1

Chalcedony tr tr

Composite grains 1 tr

Epidote 1 2 3 3

Fluorite 1

Garnet 3 1 tr

Glaucophane tr tr

Gold tr

Hematite 14 3 12 12 14

Horneblende 1 3 2 1 2

Hypersthene tr tr

Kyanite tr

Lepidomelane tr tr tr

Leucoxene 14 8 13 12 4
Limonite 8 2 5 5 6

Monazite 1 1 J 2 2

Opaques, black 33 44 28 47 29

Pyrite 1

Rutile 5 9 22 9 4
Staurolite tr

Topaz 1 1 } 2

Tourmaline 3 5 2 2 8

White Mica tr

Zircon 10 18 6 7 27

Zoisite 1 1

Percentages are shown to nearest digit; trace (tr) is less than 0-5 per cent.

Most of the hematite was removed from samples 3 and 4 before analysis.

Black opaque minerals consist largely of ilmenite, with some magnetite and

rutile and possibly a few black spinels.
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(about 4 cm.) and exhibited the same
general stratification throughout the

area over which they were examined

(approximately 15 feet by 4 to 5 feet).

They overlaid the Pleistocene Sedi-

ments and were contoured accord-

ingly.

There were occurrences of irregular

strata here and there, between and

within other strata, of quartz sand

from the surface. Also, the network

of fine tubular cavities, due to tree

rootlets, had allowed quartz sand

from the overlying Recent Sediments

to filter down into the Calcarenite

Sediments. In obtaining material for

analysis from samples of these sedi-

ments, care was taken to avoid as far

as possible the inclusion of such sand.

This was not wholly successful how-
ever, as some of the strata were less

than 1 mm. thick.

A number of excavations in the

S.E. chamber of the cave did not dis-

cover any Calcarenite Sediments in

that direction, and present indications

are that they were deposited only in

the N.W. chamber. The aerial trans-

port of this aeolian material almost

horizontally for distances up to 30

feet (from the lower end of the

entrance shaft to points at the far end

of the excavation) would have re-

quired strong air currents in that

direction. This in turn would have

required a considerable extension of

the cave to the north-west, possibly

with another connection to the sur-

face. The cave does not now have

any apparent air movement in its

chambers.

The Calcarenite Sediments comprise

three main bands, as follows

:

Laminated Layer

A lower deposit, about 1 cm. thick,

comprising grey, yellowish and white

laminae, from 0-2 to 4 mm. thick.

These were not studied except to note

that the conspicuous white stratum

comprised about 100 per cent of silt-

sized particles of calcium carbonate.

Orange-red Layer

A medial band, usually about 10 to

15 mm. thick, of calcareous sediment

(about 95 per cent acid-soluble).

Some parts of it were wholly of about

silt-sized particles, while other parts

consisted mainly of comparatively

coarse particles of fine-sand-size.

Many of the coarser particles were

recognizable as forams and bryozoan

fragments, and small particles of

glauconite were present. These calcite

and glauconite particles were much
abraded, which, together with their

small size, distinguished them from
fragments derived directly from the

cave roof or walls.

Hematite was abundant throughout

this band, mainly in the form of silt

and sand-size aggregates which did

not disaggregate with prolonged

violent stirring in sodium acetate

solution. Due to the hematite, this

band was uniformly orange-red in

colour. Except as a dilution in the few
millimetres both above and below this

band, hematite was not noted except in

traces elsewhere in the cave sediments.

About half the Orange-red Band was
found to be cemented into very hard

limestone. This cement did not occur

at all in some areas, in other areas it

incorporated the upper portion only

of the band; and in a few places it

included the whole of the band, some-
times with also a little of the Lamin-
ated Band beneath. The planar upper
surface of the cement and the varying

depth to which it extended, suggest

that its formation was due to penetra-

tion of moisture from above. This

would have required a period of high

atmospheric humidity within the cave.

There was no evidence of water-flow

over these strata nor of any water
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table having occurred anywhere in

that area of the cave. It is suggested

that, at the time concerned, there

was an exposed water surface some-
where in the cave, probably to the

north-west of the present chamber.
The cement, together with associ-

ated unconsolidated strata, comprised
the "Layer C" (also called the "Cal-

crete Layer") of Link (1967), who
reported it to be 81-3 per cent acid

soluble and to contain "about 15 per

cent" of "fine sand-size quartz grains".

These figures indicate that the sample
concerned comprised a mixture of

Calcarenite Sediment and surface

sand. (c.f. Table 1.)

The small quartz sand fraction (0 5

to 3-2 per cent for different samples)

did not differ as regards character

of the grains from samples of similar

grain-size obtained elsewhere in the

sediments of the cave.

An X-ray diffraction pattern indic-

ated the presence of montmorillinite

in the Orange-red Layer.

Grey Layer

An upper band, usually about 15 to

20 mm. thick, of unlaminated cal-

careous sediment, up to 90 per cent

acid-soluble, with sand : silt : clay

ratio (whole sample) in the order of

65:28:7. More than half the insoluble

fraction was of silt-size particles. The
clay was illitic.

Proportionately, particle-size was

smaller in the Grey Band than in the

Orange-red Band, but otherwise the

characters of both the calcite par-

ticles and the quartz sand were similar

in the two bands.

The outstanding feature of the

Grey Band was an abundance of valves

of a freshwater ostracod {Gompho-
cythere sp.). This was not observed

in any other of the cave sediments.

At the base of the Grey Band there

was a lamina about 1 mm. thick of

stiff plastic illitic clay, apparently

formed in situ. Upwards, through
approximately 2 inches, the Grey Band
was progressively diluted by, and
finally replaced by, Reddish Sand of
the Recent Sediments.

Origin of the Calcarenite Sediments

The features of these sediments in-

dicate that they were derived, during
one or more periods of major wind
erosion, from unconsolidated cal-

careous dunes of the Bridgewater
Formation.*

In these dunes, calcium carbonate

content varies from 90 to 100 per cent,

and unconsolidated sands are very
susceptible to wind erosion. The size

mode of the calcite particles is about

30/x. The acid-insoluble fraction is

quartz sand mainly in the 30 to 60/x

size range, and Recent calcareous

dunes are deficient in heavy minerals.

These details are abstracted from
Boutakoff (1963) and supplement
data given in Section 2.

Freshwater swamps occur within a

few miles to the south and west of

the cave, providing possible sources

of Gomphocythere.

The provenance of the various

strata and bands of the Calcarenite

Sediments indicates wind erosion of

different components of the Bridge-

water Formation. Calcite particles of

fine-sand-size and silt-size, derived

from re-worked Tertiary limestone,

are common to all strata of the

Calcarenite Sediments. The laminated

lower band, the hematitic medial band,

and the illitic upper band (with

Gomphocythere) , indicate erosion in

* Link (1967) emphasized an hypothesis that
his "Layer C" (i.e. the lower and medial bands
of the Calcarenite Sediments) could have
originated as "fine-grained frost breccia", wedged
off by seepage and freezing "when the atmo-
spheric temperature near the top of the solution

pipe entrance dropped below freezing point".
However, the absence from the Calcarenite
Sediments of coarse-sand-size fragments of
bryozoan skeletons and of large glauconitic casts,

deny that these sediments were contributed to

appreciably by limestone from the cave walls or
roof.
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Figure 5. Profile of Calcarenite Sediments of cross-section of McEachern's Cave,

27 feet from entrance shaft. Natural size.

Sediments are identified to the left of the photograph.

turn of different strata and areas of

the Bridgewater Formation, probably

with a sequence of different prevailing

wind directions.

5. Mammal Remains

Due to the funnel-like shape of the

ground surface and the entrance shaft,

McEachern's Cave has been a death-

trap for terrestrial animals. There is

no evidence that it was ever used as

a roosting place by owls or bats.

During Stage 1 of the project,

Beauglehole sorted the cranial material

of mammals into four categories,

which he named, according to their

origin in the excavation, as follows:

(a) "Black Layer". From 0 to 14

inches below cave floor. This com-

prised Black Sand of the Recent Sedi-

ments.

(b) "Mixed Layer". Mainly from

depths of 14 to 30 inches. This com-

prised mixtures of Black Sand and

Reddish Sand of the Recent Sedi-

ments.

(c) "Red Layer". From depths of

about 30 to 60 inches. As well as Red-

dish Sand, some of the White Sand
stratum would be included here.

(d) ''Sthenurus Layer". This refer-

red to Pleistocene Sediments.

Table 3 shows an analysis of the

mammal material in these categories.

The figures are essentially Beaugle-

hole's, as only minor adjustments

were made to them when the material

was re-examined. To make relevant

comparisons between the faunas re-

presented by each of the columns, the

figures of the third column should be

halved and those of the fourth column
divided by 4. This is necessary

because, while the first and second
columns are similar in total number
of individuals, the third and fourth

columns total about twice and four

times as many respectively. (That is

not evidence of enrichment of the

modern fauna; it simply indicates that

more of the modern sediments were
excavated and sieved during Stage 1

of the project.)

The fauna represented in the Black
Sand layer is essentially the modern
fauna of the Lower Glenelg River
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Table 3

Analysis of mammal remains identified during Stage 1 of the McEachern's Cave
Project, showing minimum numbers of individuals in each stratum.

Family and Species

Dasyuridae
Antechinus stuartii

Antechinus swainsonii

Phascogale tapoatafa
Sminthopsis crassicaudata

Sminthopsis cf. leucopiis

Dasyurus cf. viverrinus

Dasyurus cf. maculatus
Sarcophilus harrisii

Sarcophilus laniarius'^

Thylacinidae
Thylacinus cynocephalus

Peramelidae
Isoodon obesulus
Isoodon forma
Perameles gunnii
Perameles nasuta

Phalangeridae
Acrobates pygmaeus
Cercartetus nanus
Petaurus breviceps

Trichosurus vulpecuki
Pseudocheirus peregrimis
Phascolarctos cinereus

Vombatidae
cf, Vombatiis ursinus

Diprotodontidae
Zygomatiirus trilobus^'

Thylacoleonidae
Thylacoleo carnijex'^

Macropodidae
Bettongia gaimardi
Bettongia lesueur
Aepyprymnus rufescens
Potorous cf. tridactylus

Lagorchestes leporides
Onychogalea fraenata
Thylogale billardieri

Wallabia bicolor

Macropus rufogriseus
Macropus greijii

Macropus cf. giganteus
Sthenurus gilli'^

Sthenurus cf. occidentalism^'

Protemnodon cf. brehus*

Minimum Numbers of Individuals

Pleistocene

Layer

29
4

10

20

1

15

1

Recent Layers

Red Sand

2
1

28
12

2

11

36
2
1

18

58

Mixed Sand Black Sand

20
38
9

5

15
4
12

53

28
1

28
25

T

1

4
1

97
7

11

1

52
2

5

* Extinct Pleistocene species.
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Table 3 (continued)

Family and Species

Minimum Numbers of Individuals

Pleistocene Recent Layers

Layer Red Sand Mixed Sand Black Sand

Muridae
Hydromys chrysogaster — 1 —
Rattus lutreolus — 8 32 63
Rattus fuscipes 105 13 58 119
Mastacomys fuscus — 1 2 8
Conilurus albipes 6 13 1

1

1

1

Pseudomys shortridgei . A 10 45
Pseudomys australis 2 3 5
Pseudomys fumeus J

Pseudomys novaehollandiae 2 7 3

Canidae
Canis familiaris dingo 1 2

Totals: 236 280 569 1175

forests. Isoodon obesulus (Brown
Bandicoot), Potorous cf. tridactylus

(Potoroo), Macropus rufogriseus

(Brush Wallaby) and Rattus fuscipes

(Bush-rat) are the dominant species

in this unit of the sediments.

In the Pleistocene Sediments, Rattus

fuscipes is even more abundant, while

Antechinus stuartii (Brown Phasco-
gale) and Perameles nasuta (Long-

nosed Bandicoot) are prominent. The
numbers of Wallabia bicolor (Swamp
Wallaby) and Pseudomys fumeus
(Smoky Mouse) in these sediments

contrast with their comparative

paucity in the Recent Sediments. These
five species are most abundant in Vic-

toria today in areas with 40 to 50

inches or more rainfall per annum,
such as wet sclerophyll forests of the

Otway Ranges and east-central high-

lands, where Eucalyptus regnans

(White Mountain Ash) and Dick-

sonia antarctica (Soft Treefern) are

dominant. The absence of Sminthopsis
(dunnarts), Isoodon, Trichosurus vul-

pecula (Brush-tail Possum), Conilu-

rus albipes (rabbit-rat) and three

species of Pseudomys, is significant,

for all these animals are of dry sclero-

phyll forest or woodland habitats.

The most significant feature of the

fauna represented by the figures in the

second column is the presence of Bet-

tongia lesueur (Boodie) and the

Isoodon forma. In south-eastern

Australia neither of these has been

recorded as a living animal from areas

having more than 10 inches rainfall

per annum. Macropus greyii (Toolach

Wallaby) and Onychogalea fraenata

(Nail-tail Wallaby) are also animals

of arid environments. Antechinus

stuartii, Perameles nasuta and Pseudo-

mys fumeus are absent, while Isoodon

obesulus and Rattus fuscipes are com-
paratively rare in this section. The
comparative abundance of Tricho-

surus vulpecula and of Macropus
rufogriseus here is in keeping with

an arid habitat fauna, as both these

species extend today into Mallee areas.

It is probable that some of the

Dasyurus material that is listed is of

D. geoffroyi, which is a Mallee animal.

Insufficient is known of the ecology of

the now-extinct mainland population

of Thylogale billardieri (Tasmanian
Pademelon) for comment to be made
on its apparent concentration in this

section of the cave sediments. (For
distributional data of Mallee mammals,
see Wakefield, 1966.)
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Figures in the third column indicate
a general trend from the arid environ-
ment fauna of the second column
towards the modern dry sclerophyll
forest fauna of the fourth column.
However, some woodland species are
proportionately more abundant in the
third column than elsewhere in the
table, for example, Lagorchestes
leporides (Brown Hare-wallaby),
Pseudomys australis and Pseudomys
novaehollandiae.

In summary, Beauglehole's mam-
mals, of Stage 1 of the excavation,
indicate a sequence comprising an
early wet sclerophyll forest fauna,
then a mallee fauna*, then a fauna
including some woodland species, and
finally the modern dry sclerophyll

forest fauna of the district.

Stage 2 of the excavation yielded a
much greater bulk of mammal bones
than those recovered during Stage 1.

When they are sorted and classified,

a more refined analysis of faunal suc-
cession should be obtained. In the
meantime, the following points are
noted:

Most of the bones from the
Pleistocene Sediments are reddish in

colour, unencrusted and unmineral-
ized, but some, especially large bones,
are grey in colour, mineralized and
bear a thin cement-like encrustation.
This suggests that there is a mixture
of elements of faunas belonging to
two different periods.

In the White Sand infilling the
Stream Bed against the N.E. wall and
the Floor Collapse cavity, there was

* Link (1967) reported a paucity of bones in
and immediately above "Layer C" (i.e. the
Calcarenite Sediments) and interpreted this as
indicating "a dramatic reduction in animal
population" associated with arid conditions, This
line of reasoning cannot be supported, Aeolian
material is not comparable vi^ith other cave
sedirnents in this regard, and the reported
paucity of bones was not a general feature of
the sands immediately above the Calcarenite
Sediments. Evidence of climatic change is
provided by change in the composition of the
fauna, not by paucity or abundance of bones in
various parts of the cave sediments.

material derived from the Pleistocene
sediments and also clean yellowish
bones of later origin.

Bones in the Reddish Sand and the
Black Sand of the Recent Sediments
were mainly reddish in colour and not
encrusted.

Except for a few unaltered examples
of very recent origin, bones through-
out the deposit were generally of weak
texture, being somewhat soft when
moist and brittle when dry.

Some bones of extinct Pleistocene
mammals, especially Sthenurus, were
found in the Recent Sediments. This
has evidently been due to their dis-

placement from higher positions else-

where in the cave. Beauglehole found
a quantity of obviously old material,
including Sthenurus, on a ledge several
feet above the modern cave floor. In-
trusions of this kind were usually
recognized by the pigmentation, tex-
ture and surface character of the
specimens concerned.

Notes on Identification of Mammals
Dasyurus spp. It is likely that some

material from lower levels of the
Recent Sediments belongs to D.
geoffroyi rather than to the species to
which it has been tentatively alloc-

ated.

Isoodon forma. This is the small
form, originally abundant in the
Murray-Darling junction area (see
Wakefield, 1966).

Vombatus ursinus. This name is

used comprehensively to include the
common wombat of the Australian
mainland, which has been referred
to previously as Vombatus hirsutus
and Phascolomys mitchellii. Some of
the wombat material from Mc-
Eachern's Cave may prove to be of
Lasiorhinus latifrons.

Wallabia bicolor. The species is

withdrawn from the genus Protem-
nodon, to which it has been allocated
in much recent literature.
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Macropus greyii and M. rufogriseus.

These species have been placed

variously in Wallabia and Protem-

nodon in recent Uterature.

Macropus giganteus. This name
replaces M. cangaru and M. major for

the Grey Kangaroo.

Sthenurus. The two species com-
monly represented in Victorian cave

deposits are discussed by Merriles

(1965).

Rattus fuscipes. The name is used

comprehensively to include the forms

previously known as R. greyii and R.

assimilis (ref. Taylor and Horner,

1965).

Pseudomys"^. The genus is used

comprehensively to include also species

previously referred to Thetomys,

Gyomys and Leggadina.

Pseudomys shortridgei. This species

survives today in S.W. Victoria. Skele-

tal remains of it were not distinguished

from those of Pseudomys {Thetomys)

gracilicaudatus in other reports on
western Victorian sub-fossils (e.g.

Wakefield, 1964).

Pseudomys australis. This name is

used comprehensively to include the

form previously known as P. auritus.

Comparison with other

Mammal Bone Deposits

Analyses of several other deposits

from western Victoria have been pre-

sented by Wakefield (1964).

A number of these were of modern
faunas, and in this category the

material from Fern Cave (15 miles

east of McEachern's Cave) is of

interest as it presents a virtually identi-

cal list of species, in about the same
proportions as regards individuals, as

was found in the Black Sand of the

Recent Sediments of McEachern's

Cave. The coincidence became even

* The revision which is indicated in this paper
to the taxonomy of Pseudomys is based on
unpublished work by J. A. Mahoney, Department
of Geology and Geophysics, University of
Sydney.

closer with the discovery of a tooth

of Thylacinus in the Fern Cave col-

lection, a detail not included in

previous published reports.

It was noted that the Skene Street

cave at Warrnambool and the Mount
Hamilton lava cave had each con-

tained both modern fauna and extinct

Pleistocene species, and that Bettongia

lesueur had occurred in each. It was
suggested that the Bettongia in south-

ern Victoria indicated an arid phase

between the Pleistocene and the

present.

There is very close conformity

between two faunas described from
near Buchan in eastern Victoria

(Wakefield, 1967) and two of those

found in McEachern's Cave, The
older Buchan fauna, dated at about

15,000 years B.P., contained an
abundance of Antechinus stuartii and
Rattus fuscipes, with Perameles nasuta

and Pseudomys fumeus present but

Isoodon obesulus absent and other

species of Pseudomys scarce. The
modern Buchan fauna, dated at about

2500 years B.P., showed a reduction

in status both of Antechinus stuartii

and Rattus fuscipes, the presence of

Isoodon obesulus and increase in

status of Pseudomys species. Buchan
is 400 miles east of Nelson, but

latitude, altitude, geology, climate

and general vegetation are about the

same in both areas.

Radio-carbon Date from Bones of

Pleistocene Sediments

A sample comprising 373 -4 gm. of

mammal bones was extracted from
the uppermost Pleistocene Sediments,

from between 15 and 27 feet N.W. of

the entrance shaft and from 0 to 2

inches below the base of the Calcaren-

ite Sediments. The sample was made
up of many hundreds of pieces of

post-cranial bone, all of which were
unencrusted, unmineralized and of

dark colour. Light-coloured or miner-
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alized or encrusted specimens were

rejected.

This material provided a radio-

carbon date* of 15,200 ±320 years

B.P. (GaK 509; Gakushuin University,

Tokyo).
Jawbones associated with the post-

cranial bones which comprised the

sample for dating provided the fol-

lowing data of species and approx-

imate numbers of individuals re-

presented :

Antechinus stuartii 14

Antechinus swainsonii 3

Dasyurus cf. maculatus 6

Dasyurus cf. viverrinus 1

Sarcophilus laniarius 1

Perameles nasuta 8

Cercartetus nanus 6

Pseudocheirus peregrinus 5

cf. Vombatus ursinus 1

Potorous cf. tridactylus 2

Thylogale billardieri 1

Wallabia bicolor 4

Sthenurus sp. 1

Rattus fuscipes 55

Pseudomys fumeus 4

Except for one detail—the paucity

of Sthenurus—this analysis indicates

a fauna virtually identical with that

analysed in the first column of Table 1

.

Because gravitational movement
and water transportation probably

mixed older and younger cave sedi-

ments, and because the sample com-
prised a large number of bones

gathered from an area of several

square yards, it is likely that the date

obtained applies to a point in time

somewhere about the middle of the

period of accumulation of the higher

Pleistocene Sediments. (For example,

that period may have been from about

20,000 to about 10,000 years B.P.)

However, when dates are obtained

* This radio-carbon date was erroneously
reported by Link (1967) as "ca 14,300 B.P."
and as applying to "bones from two to three

inches below layer C" (i.e. the Calcarenite

Sediments).

for further samples of organic material

from elsewhere in the cave, it may be
demonstrated that there is a more
specific application of the original

date.

6. Late Pleistocene-Holocene
Climatic Fluctuations

Gill (1955) gave evidence that, in

south-eastern Australia, there had
been late Pleistocene and Holocene
climatic fluctuations corresponding

to those recognized as having occur-

red elsewhere in the world, and he

set out the following local sequence:

(a) Glacial Period, until about

8000 years ago, evidenced by lower

sea levels, higher lake levels, and
river terrace formation.

(b) Mid-Holocene Thermal Period,

with maximum at a point between

4000 and 6000 years ago, evidenced

by dry lakes and "loess dune" form-

ation, higher sea levels, and river ter-

race oxidation.

(c) "Little Ice Age" period,

between about 2000 and 3500 years

ago, evidenced by higher lake levels

and by river terrace formation.

Butler (1956) established the name
"parna" for certain aeolian clays. He
identified Gill's "loess" as dune parna

and postulated that it represented a

very circumscribed period of aridity

divided from a previous period of

widespread parna deposition by an

intervening humid phase of consider-

able duration.

Emiliani (1957) reviewed data of

fluctuations in surface temperatures

of tropical sea water, obtained by
oxygen isotope assay of foram tests in

sea-bed cores, from the mid-Pleisto-

cene to the present. These showed an

alternation of phases of low tem-

peratures (corresponding to glacial

periods) and warm interglacial phases.

A generalized graph showed the fol-

lowing details:
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From 13,000 to 11,000 years B.P.,

temperatures rising rapidly from
glacial minimum (about 5° C less than

present); fluctuations from about

11,000 to 7000 years B.P. (between

levels a little less than present); in-

crease to present level at about 6000
years B.P.; from 6000 onward, tem-

peratures above present, with thermal

maximum (1° C above present) at

about 4000 years B.P.

The graph shows no fluctuation to

suggest the "little ice age".

Emiliani believed his time scale to

be accurate to within 20 per cent.

GiU (1961) redrew part of

Emiliani's generalized graph, calibrat-

ing it to the present local mean tem-

perature of 58° F*. Radio-carbon

dating data, relevant to sea levels,

were discussed, indicating that levels

higher than at present were associated

with the post-glacial thermal maxi-
mum. These included dates of ^3700,
—3800 and —5700 years B.P. Also,

the date of —8780 years B.P. was
noted for a local sea-level 63 feet

lower than at present, at which time,

according to Emiliani's graph, tropical

sea-surface temperature was about
1° C less than at present.

Gill (1966a) showed that the

Colongulac parna dune was formed
less than .

—^6435 years B.P.

Gill (1966b) published 11 dates,

obtained by radio-carbon assay from
beds of marine shells originally laid

down below low tide level but now
6 to 7 feet above low tide level. These
dates ranged from —^6500 to .—3900
years B.P., with the mean at about

5200. The hypothesis is that higher

sea levels were associated with high
world temperatures and deglaciation.

Drury (1967) gave an excellent

review of data of Pleistocene-Holo-

* In south-eastern Australia the temperature
range between thermal maxima and minima
should have been greater than for surface sea
water in the tropics.

cene climatic fluctuations. He con-

cluded (a) that in Australia there

had been the same major fluctuations

as elsewhere in the world—including
a pluvial period from 23-24,000 to

14-15,000 years B.P., then fluctuations

to about 10,000 years ago, (b) that

deglacial conditions of heightened

temperatures corresponded with de-

pluvial conditions, and (c) that

"hypotheses of increasing aridity at

times of glacial maximum are opposed

by abundant field evidence from a

wide variety of existing climates".

Both the sedimentation in Mc-
Eachern's Cave and the mammal
remains which are associated with the

sediments, provide evidence to support

that already available of the following

late Pleistocene-Holocene climatic

fluctuations

:

(a) Comparatively wet conditions

during the latest Pleistocene glacial

period.

(b) A mid-Holocene warm-arid

period, evidenced at McEachern's
Cave by (i) cessation of sedimenta-

tion due to ground-water movement,
(ii) provision of diverse sediments

due to wind erosion, and (iii) the

presence of desert mammals.
(c) A subsequent period slightly

wetter than at present. (However, the

evidence in this case is of minor
nature.)

The modern cave sediments, to-

gether with mammal remains in them,

and knowledge of modern mammal
populations in Victoria, provide con-

trol data with which relevant com-
parisons have been made.
A working approximation of evapo-

transpiration rate is given by the for-

mula Et = cm. per month, where

t is Centigrade temperature (Fleming,

1966). This indicates that a decrease

in mean temperature of 5° C, without

change in rainfall, would have about
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the same effect on accumulation and
movement of ground water as would
an increase in rainfall of 12 inches

per annum without alteration in mean
temperature. Thus, with mean tem-
perature several degrees below present

level, and without increase in rainfall,

wet sclerophyll forests would be ex-

pected to occur in areas now carrying

dry sclerophyll forests. On the con-
trary, to attain comparatively cold-

arid ground conditions, extreme reduc-
tion in rainfall would be necessary.

The mean annual rainfall at Nelson
has been 28-8 inches over the past

66 years, and the mean temperature
should be the same as at Portland,

namely 57° F (= 14°C). If con-
ditions in that area in the mid-
Holocene were indeed similar to those
of the northern Mallee at present, then
decreased annual rainfall and in-

creased mean temperature are indica-

ted for that period. For comparison,
present mean annual rainfall and tem-
perature at Mildura are 10 inches and
62° F respectively.

[Note: At the conclusion of dis-

cussion of the McEachern's Cave
sediments. Link (1967) proposed a

sequence of events including "form-
ation of cemented frost breccia (cal-

crete) or aeolian deposits or both
during an arid (possibly cold) climatic

phase (ca. 8-11,000 years B.P.)".

This referred to the accumulation of
the Calcarenite Sediments. No evid-

ence was advanced to support this

suggested date, and no cognizance
was indicated of any of the published
data on palaeoclimates discussed in

the present paper.]

7. Summary

McEachern's Cave is near Nelson,
S.W. Victoria, in an area of dry
sclerophyll forest. It is in Gambier
Limestone, adjacent to calcareous

dunes and quartz sands of Quaternary

formations. There is a subterranean
chamber, partly infilled with sedi-

ments, connected to the surface by a
vertical shaft, and this has been a
trap for terrestrial mammals.

Excavation and analysis of a section

of the cave sediments has indicated

the following sequence of events in

the history of the cave:

(a) An old collapse of roof lime-

stone to form a large cavern.

(b) Deposition of quartz sands
derived from the surface, together

with bones of mammals of a wet
sclerophyll forest fauna. A radio-

carbon date of ^15,200 years B.P.

associates this deposition with the

latest Pleistocene glacial period.

(c) Deposition of aeolian material

derived from nearby calcareous dune
formation, but from a variety of dif-

ferent points in the formation.

Surface sand entering the cave at

about the time of the aeolian deposi-

tion was associated with fossils of

desert mammals, indicating ecological

conditions similar to those pertaining

today in more northerly areas of

higher mean temperature and lower
annual rainfall than in the Nelson
district now.

[Some evidence suggests that during

this period the cave was connected to

a much larger cave system and that

that system contained an exposed
water surface.]

(d) Three events occurred, but not

neccessarily in the order given:

(i) Erosion by stream action of

some of the aeolian and Pleistocene

sediments, and infilling of the stream

bed with white quartz sand.

(ii) A collapse of roof limestone,

evacuating the upper arch which com-
prises the present unfilled chamber of

the cave.

(iii) A floor collapse in part of the

cave, and infilling of the collapse

cavity with white quartz sand.
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(e) Dispersal, above existing cave

sediments, of reddish quartz sand,

followed by infilling from the sur-

face with blackish quartz sand as-

sociated with bones of the local

modern dry sclerophyll forest fauna.

As only a very small fraction of the

sediments in McEachern's Cave has

been excavated, the site has valuable

potential for future research, and this

should involve techniques more re-

fined than those employed to date.
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Book Roviews
Freshwater Tortoises of Australia and New Guinea

By John Goode
(Published by Lansdowne Press, Melbourne, 1967)

9i" X 7". 154 pages—including 24 full colour plates, 138 in half-tone, and
8 figures giving anatomical details and distribution throughout the mainland and
New Guinea. Identification keys for both long-necked and short-necked species are
also given. Price $8.50.

It is almost 200 years since Sir

Joseph Banks discovered for the first

time the Australian Long-necked

Tortoise—and not until now has a

full length book been published, which

is devoted entirely to these animals

and related species.

As the author writes, it seems un-

likely that any other animal which is

so well known to so many people,

could have been taken for granted for

nearly two centuries.

Indeed, how often have we come
upon one, and been able to identify

it merely as "a tortoise". Or perhaps

we have felt concern for the future ol

one that has been confined within

a suburban garden by means of a

length of string, attached through a

hole in the carapace. Yet through

sheer lack of knowledge of the

animal's needs and habits, have been

unable to advise on its well being.

With the publishing of this work
however, we have at last a reference

which will not only cater for students,

and Herpetologists; but the lay person

also. And this is most important, for

it is stated that at least 10,000 Austra-

lian freshwater tortoises per year are

sold by dealers who are largely ignor-

ant of the animal's basic needs, to an

equally ignorant section of the com-
munity.

The Introduction and Chapters 1

and 7 give the reader some idea of the

evolutionary niche into which these

animals fit, and some of the character-

istic features. We find here too, the

difference between tortoises and

turtles.

The following three chapters contain

the major part of the work, and set

down the factors in the taxonomy of

the Chelidae, with information on
each species of Long-necked and
Short-necked tortoise. This inform-

ation comprises a general description

and distribution of each tortoise;

together with details of the embryonic,

juvenile and adult stages, and breeding

habits where known. Also included

with each species are a detailed

description of major characteristics,

and a table of anatomical measure-

ments.

The excellent illustrations which
accompany each section, weld the

whole into a comprehensive reference;

which should leave little doubt in the

reader's mind of the identity of any

one species met with in the field.

The remaining chapters are devoted

to the distribution of the Chelidae in

Australia and New Guinea, the breed-

ing, biology, structure, physiology,

senses and behaviour, and finally the

care of the tortoises in captivity.

A checklist, bibliographies, both

specific and general, and a glossary

complete this extremely valuable

publication. Full marks must also be

given for the attractive design of the

book, and for the excellently rendered

colour illustrations.

One minor criticism is that specific

plate numbers are a little difficult to

locate in the index, until one grows

accustomed to the italic system.

G. M. W.
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Australian Reptiles in Colour

By Harold Cogger

(Published by A. H. and A. W. Reed Pty. Ltd., Sydney, 1967)

7i" X 7" approx. 112 pages—including 50 colour plates. Price $3.50.

Although the title of this publication

may suggest merely a pictorial record

of some of the Australian reptiles, it

is obvious after noting the author's

name and opening the book, that it is

much more than this.

Mr. Cogger, who is Head of the

Department of Reptiles and Amphib-
ians at the Australian Museum, has

selected a varied cross section of

Australia's reptile family; and by com-
bining some excellent colour photo-

graphs with a general but authoritative

text, has produced a most useful refer-

ence, as well as a valuable introduc-

tion to our reptiles for those not yet

familiar with them.

As the author indicates, no attempt

has been made to discuss the general

characteristics of reptiles, for many
technical books are available for this

purpose. The main aim has been to

outline briefly the family characteris-

tics together with the habits of some
of the more common species.

The selection of reptiles included

in the book ranges through the geckos,

monitor and snake-lizards, dragons,

skinks and blind-snakes to pythons,

venomous snakes, crocodiles, tortoises

and sea-snakes.

Conservation of reptiles is treated

briefly at the beginning of the book,

together with a most interesting com-
ment on the concensus of medical

opinion today, for the treatment of

snake-bite.

It is unfortunate that the section

dealing with tortoises was perhaps a

little premature, in view of the fact

that with the recent publication of a

work dealing specifically with these

reptiles, far more of their natural lives

and habits have become known.

However, for those with only a

casual interest in this field, the con-

tent in this chapter may be sufficient.

The colour illustrations, largely

photographed by the author, are

excellent, and as is the case with most
foreign printing houses, faithful and
accurate colour control has been
achieved with their reproduction.

Because of the reasonable cost, and
the varied field of the reptile world

which this book covers, it is certainly

a most welcome addition to the

nature student's library.

It is perhaps not too presumptuous

to hope that the same author has in

mind for the future, a similar book
dealing with the amphibians of Aus-
tralia.

G. M. W.

N. H. SEWARD PTY. LTD.
72-74 Bourke Street-, Melbourne

(6 Doors above Exhibition Street)

Phone: 32-1075
32-1076

Specialists in Naturalists' Requisites

Pins, Forceps,

Butterfly nets, etc..

Microscopes (Beginners' to

Research Models)

,

Bousch end Lomb (U.S.A.) Micro-

scopes, 1 OOx cose, $14.50.

Binoculars, Telescopes,

Survey Instruments, etc.

BOOKS
On Natural History,

Australia, Art, General.

New and Secondhand.

Lists Free. State Requisites.
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Field Naturalists Club of Victoria

General Meeting—13 November

About 120 members were present.

The Secretary, Mr. D. Lee, read a letter

from Mr. Lloyd Williams resigning as

President of the Club due to increasing

ill health.

The council had asked Mr. E. S. Allen
(Sales Officer for many years) to act as

President and he has agreed to act until

the end of the year. Mr. Allen then oc-
cupied the chair and was welcomed.
The meeting carried a motion that "The
Club notices with regret Mr. Williams'
illness, and thanks him for his valuable
service to the club and hopes that his

health will improve to allow him to

attend meetings".
The Secretary announced the condi-

tions for nominations for the Royal

Society's Silver Medal. He also reported
on an enquiry from the National Parks
Authority for a report by a F.N.C.V.
Committee on the suitability of the
Brisbane Ranges as a National Park. The
Secretary announced the death of Mrs.
Howe, widow of the late Mr. Frank
Howe—a keen ornithologist.

Mr. Lee drew attention to a Herald
report of an attack by Mr. Chipp on the
ABC TV-program "Four Corners",
which reported extensive damage in the
Barrier Reef. Mr. Chipp said it was
exaggerated and that this appalling
knocking publicity was bad for tourism.
The report on the address given at

this meeting will appear in the Vict. Nat.
for January 1968, along with Group
Reports from November Meetings.

AT LAST !

THE MOST
VERSATrLE

T.T.L. REFLEX
FOR

THE NATURALIST

Minolta SR-T 101

WRITE TO WAGNERS
THE MINOLTA SPECIALISTS FOR DETAILS OF THIS AMAZING CAMERA

—35mm single lens reflex camera with thru-the-iens

CLC exposure meter

—

43 ELIZABETH ST.

R.H.WAGNER4soNs[Tv. ^^^^
"YOUR USED CAMERA TRADED"
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F.N.C.V. DIARY OF COMING EVENTS

GENERAL MEETINGS

Monday, 11 December—At National Herbarium, The Domain, South Yarra, com-
mencing at 8 p.m.

1. Minutes, Reports, Announcements.
2. Correspondence.
3. Subject for the evening—An address by Mr. L. Edgar of the Natural

Resources League.
4. Election of new members.

(a) Ordinary:

Mrs. Joan Garde, 184 Warrigal Road, Burwood 3125.
Mr. L. J. Harris, 8 Wharton Street, Surrey Hills 3127. (Interest—Microscopy.)
Mrs. B. Ramsden, 388 Dandenong Road, Nth. Caiilfield 3161.

(b) Country

:

Mr. M. H. Douglas, 13 Kooyong Street, Horsham 3400.

(c) Junior:

Julian K. Ludowici, 33 Lucinda Ave., Wahroonga, N.S.W. 2076.

5. General Business.

6. Nature Notes and Exhibits.

GROUP MEETINGS

(8 p.m. at National Herbarium unless otherwise stated)

Monday, 8 January 1968—^Subject: Members' Night. Those wishing to take part in

this evening should contact the Secretary or Mr. E. Hanks.

Thursday, 14 December—Botany Group. Members' Night and Christmas Breakup.

The Microscopical Group will not meet in December; and the Geology, Botany, and
Entomology and Marine Biology Groups will not meet in January.

F.N.C.V. EXCURSIONS

Sunday, 10 December—Flinders. The subject will be marine biology and the
excursion will be led by Mr. R. L. Jentz, who spoke to the Club recently on
Polychaete Worms. The coach will leave Batman Avenue at 9.30 a.m. sharp.

Fare $1.50. Bring two meals.

26 December 1967 to 1 January 1968—Portland. The coach will leave Melbourne
at 9.00 a.m. on Boxing Day, from near the Gas and Fuel Corporation building
in Fhnders Street. Bring a picnic lunch.
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Field Naturalists Club of Victoria
Established 1880

OBJECTS: To stimulate interest in natural history and to preserve
and protect Australian fauna and flora.

Patron: His Excellency Major-General Sir Rohan Delacombe, k.b.e., c.b., d.s.o.

Key Office-Bearers, 1967

Acting President:

Mr. E. R. Allen

Vice-Presidents: Mr. A. J. H. Fairhall, Mr. T. Sault

Immediate Past President: Mr. M. K. Houghton

Hon. Secretary: Mr. D. Lee, 15 Springvale Road, Springvale (546 7724).

Hon. Treasurer: Mr. D. E. McInnes, 129 Waverley Road, East Malvern, 3145
(211 2427)

FNCV Accountant: Mr. R. L. Smith, 430 Little Collins Street, Melbourne, 3000.
(67 3131).

Hon. Editor: Mr. G. M. Ward, 54 St. James Road, Heidelberg, 3084.

Hon. Librarian: Mr. P. Kelly, c/o National Herbarium, The Domain, South
Yarra, 3141.

Hon. Excursion Secretary: Miss M. Allender, 19 Hawthorn Avenue, Caulfield 3161.

Hon. Sales Officer: Mr. E. R. Allen, c/o National Herbarium, The Domain, South
Yarra, 3141.

Group Secretaries:

Botany: Mr. K. Kleinecke, 8 Oliver Street, Ashburton 3147 (25 2415).

Geology: Mr. R. Box, 19 Fulham Grove, Reservoir (47 5393).

Microscopical: Mr. M. H. Meyer, 36 Milroy Street, East Brighton (96 3268).

Mammal Survey: Mrs. R. Frankenberg, 39 Huntingtower Road, Armadale 3143.

Entomology and Marine Biology: Mr. J. W. H. Strong, Legislative Council,

Parliament House. Melbourne, 3002.

MEMBERSHIP
Membership of the F.N.C.V. is open to any person interested in natm;.

history. The Victorian Naturalist is distributed free to all members, the club

reference and lending library is available, and other activities are indicated ii

reports set out in the several preceding pages of this magazine.

New Rates of Subscriptions for 1968
Ordinary Members $7.00
Country Members $5.00
Joint Members

.

. $2.00
Junior Members . . . . . . . . . . . . . . . . . . . . . . . . $2.00
Junior Members receiving Vict. Nat. $4.00
Subscribers to Vict. Nat. .. $5.00
Affiliated Societies $7.00
Life Membership (reducing after 20 years) $140.00

The cost of individual copies of the Vict. Nat, will be 45 cents.

All subscriptions should be made payable to the Field Naturalists Club of Victoria, and
posted to Mr. D. McInnes, 129 Waverly Road, East Malvern 3145.-

Brown Prior Anderson Pty. Ltd. 5 Evans Street Burwood 3125
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